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EXECUTIVE SUMMARY

URS Corporation (URS) was retained to investigate allegations made by

Ex. 6 - Personal Privacy

regarding environmental impacts to soil and surface water from naturar yas uarimng
operations conducted by Cabot Oil & Gas Corporation (Cabot) in Springville and Dimock

meetings led DyiEx 6-PersonalPrivacy and attended by his attorney (Mr. Paul Schmidt), the

Pennsylvania Department of Environmental Protection (PADEP) (Mike O'Donnell, Eric
Rooney, and Sean Robbins), Fulbright & Jaworski L.L.P. (Mr. Ken Komoroski and Ms. Amy
Barrette), Cabot (Phil Stainaker and Phillip Hill), and URS { Ex.4-CBI i held on Friday,
December 18, 2009.

This Work Plan was prepared to allow implementation of soil and surface water studies.

that detectible concentrations of constituents of concern or pollutants were identified, these
constituents were either remediated or confirmed o exist below the established action levels.

investigated even where -

was unsure of the precise locations of alleged incidents.

This report summarizes the results of implementation in late 2009 and 2010 of the Work Plan

m

x. 6 - Personal | Privac

developed to address allegations by

garding eleven (11) Wellsites in Dimock and

2

Springville Townships, Pennsylvania. Based on our investigation of conditions, it was

decided to do assessment at two additional Wellsites 1 and: ... i6) unrelated

Ex. 6 - Personal Privacy

{0 feco-rmomienne | AIIEQALIONS.

The investigation observed detectible concentrations of various constituents in the vicinity of
some of the Wellsites investigated. These observations are not surprising and are
anticipated with any investigation. Overall, metals were the most commonly detected of the
constituents in soil, groundwater, and surface water samples. The most common naturally-
occurring mineral-forming metals such as aluminum, iron, manganese, magnesium,

potassium, and sodium were identified in the majority of samples. The presence of these

DIM0209034 DIM0209040



metals are indicative of the normal mineral content of the soil, groundwater, and surface

water sampled and do not provide evidence of a release.

For soil, no constituent was detected above its respective Statewide Health Standard (SHS)
residential, used-aquifer (R-U) Medium-Specific Concentration (MSC), except for manganese
in a few isolated soil samples, and arsenic in soil. However, these Wellsites meet PADEP’s
standards under Act 2 for manganese and arsenic. Arsenic concentrations were within the
range of naturally-occurring background concentrations observed in the area. Arsenic was
detected above its SHS R-U MSC sporadically across the study area, both in soil and fill

materials used to construct Wellsites. Arsenic or arsenic-based compounds are not known

have been released at the various Wellsites evaluated. The range of arsenic concentrations

detected is narrow, with no soil sample showing arsenic above 42.6 mg/kg. Prior studies of
naturally occurring arsenic in soil performed by Cabot in Dimock and Springville Townships
have shown that the natural background concentration of arsenic has been up to 236 mg/kg.
Arsenic at the observed concentrations is representative of the range of native content in soil
and bedrock in the study area and within the naturally-occurring background concentrations
in the area of these Wellsites. The observed arsenic concentrations are, therefore, due to

the presence of naturally-occurring minerals in the soil and sediment of the region.

This study also involved analyses for a variety of indicator parameters in soil and surface
water that, although not regulated (there is not an established MSC under Act 2), could
indicate releases from the natural gas industry operations conducted at these Wellsites.
These “indicator parameters” include chioride (chloride in a water leachate from soils
according to American Society for Testing and Materials (ASTM) standard D3987-85 (ASTM
chloride in soil)), Methylene Blue Active Substances (MBAS - surfactants), ethylene glycol,
diesel range organics (DRO), and other indicator parameters listed in Appendix A, Table 2,
page 5. These parameters were not commonly present in soil or surface water at the

Wellsites evaluated. Of the 13 Wellsites studied, one or more of these indicator parameters

were detected at six. MBAS were detected in soil at i....

et ranarnny ! TH, L 4/6H, {cirnmad 2/TH NW and cy 3/9. DRO were detected in surface

water at one Wellsite ('.......i5), but in the upstreém sample relative to this Wellsite.

| I =
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URS also collected twenty-four samples of surface water in the vicinity of each of the
Wellsites. The results were compared to numeric concentrations adopted by PADEP under
Pennsylvania’s surface water quality criteria. PADEP uses the surface water quality criteria
to evaluate, based on data collected over time and in multiple locations in accordance with
the State monitoring plan, whether surface water in the State supports various aquatic and
human uses. No constituent was detected above the surface water quality criteria except for
aluminum and iron, which were detected above the surface water quality criteria for aquatic
life in seven of twenty-four unfiltered samples collected at different locations in the vicinity of
nine of the thirteen sites. Dissolved iron was detected above the surface water quality
criteria for human health in one sample collected from a wetland in the vicinity of one site.
No other constituents were detected above the surface water quality criteria, as would have

been expected if the observations were attributable to drilling activities.

The observed range of concentrations of aluminum and iron in surface water samples
collected from streams in the vicinity of the Wellsites is consistent with expected variability in
sediment and surface water quality for streams near the study area, as reflected in data
collected by the U.S. Geological Survey (USGS). Concentrations of total aluminum and total
iron observed in wetland environments and ponds sampled as part of this investigation
observed total aluminum and total iron concentrations that range higher than in the streams
sampled, but are still within the anticipated range of concentrations for the pond and wetland
environments, where aluminum and iron concentrations vary widely due to a variety of
naturally-occurring detritus and humic material that collects in areas of standing water and
variables sueh as depth, rainfall, use, turbidity, and water chemistry. The observed results
do not indicate a release or impacts to streams, ponds or wetlands related to Cabot’s drilling

activity at any Wellsite, as discussed in more detail in Section 4 of this report.

The results of sampling and analysis of soil from soil borings and test pits, as well as surface

water samples, are summarized by individual Wellsite below.

was i 4 H Wellsite

DIM0209034

Sampling and analysis of soil from two soil borings (2 samples) and 12 surface soil locations

(12 samples), and surface water samples from two Iocations‘(2 samples) at the |........ 1H

Wellsite identified the following:
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Low levels (less than 1 mg/l) of the indicator parameter MBAS were observed in
subsurface soil at this Wellsite in one of two samples. MBAS could be indicative of
either naturally occurring or man-made surfactants;

Metals detected in soil were observed at concentrations below their SHS R-U MSCs:
No volatile Organic Compounds (VOCs) or Semi-Volatile Organic Compounds
(SVOCs) were detected in soil above their respective SHS R-U MSCs; and

Surface water sampling in 2008 shortly after the suspected release detected metal
constituents as total recoverable in concentrations higher than the surface water
quality criteria. However, as of late 2009, no constituent was detected in the two
surface water samples above the surface water quality criteria except for total
aluminum in one of the two downgradient, unfiltered samples, which was very slightly
higher than the surface water quality criteria for aquatic life. These observations are

consistent with expected variability in sediment and surface water quality. They do

not indicate current surface water impacts at the |.......: 1TH Wellsite.

URS later installed three groundwater monitoring wells and sampled them in November

2010, March 2011, June 2011, and August 2011. The results of the quarterly sampling for a

one-year period demonstrate attainment of the SHS R-U MSC for groundwater at the

downgradient point of compliance (MW-1) under Act 2. Results of confirmational soil

sampling and groundwater monitoring in 2010 and 2011, as well as surface water sampling

done shortly after the suspected release, are reported separately in a Remedial Investigation
and Final Report (“Final Report”) on this Wellsite submitted to PADEP by Cabot with this

report.

The 2010-2011 groundwater findings detailed in the Final Report are summarized below:

As is typical in groundwater sampling, total and dissolved metals were detected in
most groundwater collected. Concentrations of all constituents were below their
respective MSCs at the point of compliance ("POC”) well, demonstrating attainment of
the SHS R-U MSCs; and

No TCL VOCs or TCL SVOC were detected in groundwater samples at
concentrations above their respective SHS R-U MSCs for all samples.

URS also conducted confirmational sampling to evaluate for soil impacts in the area of the

seep. Arsenic and manganese in soil downhill from the well pad both exceeded their

respective SHS R-U MSC in two of 12 randomly-located samples. These findings

DIM0209043



demonstrate attainment of the SHS R-U MSCs under the 75%-10X Rule (PA Title 25,
§250.707(b)(1)(i)) for arsenic and manganese. Random sampling locations were determined
using PADEP’s systematic random sampling protocol.

Sampling and analysis of soil from 9 test pits (18 samples) and surface water samples from
1H Wellsite identified the following:

two locations (2 samples) at the!-

e MBAS (one sample) and DRC (two samples) were detected in three of the 18
samples analyzed; however, these constituents are indicator parameters and as
such, are not regulated (there is not an established MSC under Act 2). The regulated
petroleum constituents in samples exhibiting DRO were present below the respective
SHS R-U MSCs;

e SVOCs were not detected above their respective SHS R-U MSCs;

e None of the VOCs, SVOCs, and petroleum hydrocarbons were detected in surface
water samples, and no metals were detected their respective surface water quality
criteria; and

e Chloride and total dissolved solids (TDS) were not detected in either surface water

sample at concentrations above surface water quality criteria.

Ex. 6 - Personal Privacy 1 We"site

DIM0209034

e Sampling and analysis of soil from two soil borings (2 samples) and surface water

none of the constituents analyzed under the Pit/Frac Suite of compounds (Appendix
A — Table 2) were present in either the soil at concentrations above their respective
applicable SHS R-U MSCs or the surface water at concentrations above the relevant
water quality criteria.  The Pit/Frac Suite of Compounds was developed with input
from PADEP to investigate the potential for the content of drill pits or hydraulic
fracturing fluids to have been released into the environment.

o No constituent was detected in surface water above its respective surface water
quality criteria for human health. No constituent was detected above its respective
surface water quality criteria for aquatic life except total aluminum and total iron in an
unfiltered, downgradient stream sample. These observations are consistent with

expected variability in sediment and surface water quality. They do not indicate

DIM0209044
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releases or surface water impacts related to Cabot's operations at the
Wellsite.

Ex. 6 - Personal Privacy

-1 Wellsite

Sampling and analysis of soil from two soil borings (2 samples) and surface water samples

from two locations (2 samples) at the. - 1 Wellsite identified the following:

o |ndicator parameters DRO, MBAS, and ethylene glycol were not detected in any of
the soil or surface water samples analyzed;

e VOCs and SVOCs were not detected in soil above their respective SHS R-U MSCs.
No VOCs or SVOCs were detected in surface water samples above the laboratory
reporting limit;

e Arsenic was present at 12.5 mg/kg in one of the two samples analyzed above its SHS
R-U MSC of 12 mg/kg, which is within the range of naturally-occurring arsenic for
soils. The remainder of the metals analyzed were not detected in soil above their
respective SHS R-U MSCs.

e No constituent was detected in surface water above the human health-based surface
water quality criteria for human health. No constituent was detected above its
respective surface water quality criteria for aquatic life except total aluminum and total
iron in the unfiltered sample from the pond. No other metal or other constituent was
detected above the surface water quality criteria, as would have been expected to be
observed had these observations been attributable to drilling activities. The aluminum
and iron observations are consistent with expected variability in sediment and surface

water quality. These observations do not indicate releases or surface water impacts

e Chloride and TDS were not detected in either surface water sample at concentrations

their respective surface water quality criteria.

_____ - 1H/5H/TH SE Wellsite
Sampling and analysis of soil from four soil test borings (4 samples) and four test pits (8
~1H/5H/7H SE Wellsite identified the following:

= For the soil samples for the soil test boreholes:

o Indicator parameters MBAS and ASTM chloride in soil were not detected in three

of the four soil samples. In the fourth soil sample, results for both parameters

DIM0209045



were only slightly above the laboratory reporting limits; therefore, in conjunction
with the other data collected, are not considered to be a concern;

o Ethylene glycol was not detected above the laboratory reporting limit;

o The VOCs acetone, methyl ethyl ketone (2-butanone), and toluene were detected
in soils below their respective SHS R-U MSCs. The SVOC mé&p-cresols was
detected above the laboratory detection limit, but below its SHS R-U MSC. No
other SVOCs were detected in the soil samples from the soil test boreholes.

o No metals were detected in soil samples at concentrations above their respective
SHS R-U MSCs.

For the soil samples from the four test pits (8 samples), all analytes for parameters on

the PA Short List for Diesel (Appendix A — Table 2) were not detected above the

laboratory reporting limit.

--12 Wellsite

Sampling and analysis of soil from two soil test boreholes (2 samples) and surface water

DIM0209034

MBAS and ASTM chloride in soil were not detected in either of the two soil samples
analyzed;

Ethylene glycol was not detected in soil in either of the samples analyzed,

The VOCs acetone, methyl ethyl ketone (2-butanone), and toluene were detected in
soil below their respective SHS R-U MSCs. No SVOCs were detected in either soil
sample. No VOCs or SVOCs were detected in surface water;

Arsenic was present in the two samples analyzed (19.6 and 15.4 mg/kg) above its
SHS R-U MSC of 12 mg/kg, which is within the range of naturally-occurring arsenic
for soils in the area. Other metals detected in soil were all observed at
concentrations less than their respective SHS R-U MSCs; and

No constituent was detected in surface water above its surface water quality criteria
for human health. No constituent was detected above its surface water quality criteria
for aquatic life except total aluminum and total iron in the unfiltered downgradient
stream sample. No other metals or other constituents exceeded its surface water
quality criteria, as would have been expected to be observed if these results were
attributable to drilling activities. The aluminum and iron observations are consistent

with expected variability in sediment and surface water quality. They do not indicate

DIM0209046



-arie | 2[TH NW Wellsite

_____________________

Sampling and analysis of soil from 16 test pits (33 samples) at the i........

DIM0209034

identified the following:

ASTM chioride in soil was detected in four of the 14 soil samples analyzed; however,
this parameter is not regulated in soils, and there is not an established MSC under
Act 2. Neither chloride nor TDS were detected in surface water above the surface
water quality criteria. The concentrations of ASTM chloride in soil observed would not
be expected to impact nearby surface waters or groundwater;

Indicator parameters ethylene glycol and MBAS were not detected in soil;

The indicator parameter DRO was detected in five of the 14 samples analyzed.
However, analysis of the samples for the PA Short List for Diesel shows that none of
these compounds were present in the soil samples at concentrations above their
respective SHS R-U MSCs;

No SVOCs were detected in soil samples above their respective SHS R-U MSCs;
VOCs and SVOCs, and the indicator parameters ethylene glycol, MBAS and DRO,
were not detected in surface water sarnples above the laboratory reporting limit. No
metals or chloride were detected in surface water samples were at concentrations
above the surface water quality criteria; and

The pH of two of the three surface water samples was outside of (lower than) the
range of the surface water quality criteria for aquatic life. The field duplicate for the
seep sample had a pH within the surface water quality criteria, showing that this

condition is variable and within the range expected for this water body.

2/7H NW Wellsite

1 Privacy

ASTM chloride in soil was detected in seven of the 33 soil samples analyzed,
however, this parameter is not regulated in soils, and there is not an established MSC
under Act 2.

Indicator parameter MBAS was detected in soil in one of the samples analyzed. No
impact to nearby surface or groundwater could be expected as a result of this

detection;
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Arsenic was detected above its SHS R-U MSC in 28 of the 33 samples analyzed, with
a maximum observed concentration of 42.6 mg/kg, which is within the range of
naturally-occurring arsenic for soil in the area. The remaining metals analyzed were
all at concentrations less than their respective SHS R-U MSCs in all samples; and
VOCs and SVOCs analyzed were not detected in soil at concentrations above their
respective SHS R-U MSCs.

ey | 9 Wellsite

Sampling and analysis of soil from five soil borings (6 samples) and six soil test pits (13

samples) and surface water samples from two locations at the

the following:

1 3/9 Wellsite identified

Ex. 5. Personal Privacy

Indicator parameters ASTM chioride in soil, ethylene glycol, and MBAS were not
detected in any of the six soil boring samples analyzed;

Arsenic was detected in soil above its SHS R-U MSC in each of the six soil samples
from the soil borings, with a maximum observed concentration of 35.6 mg/kg, which is
within the range of naturally-occurring arsenic for soil. Manganese ws detected
above its SHS R-U MSC in one of six samples. All other metals analyzed were all
observed at concentrations less than their respective SHS R-U MSCs for all samples;
The VOCs detected were present at concentrations below their respective SHS R-U
MSCs. No SVOCs were present at concentrations above their respective SHS R-U
MSCs;

Potential constituents on the PA Short List for Diesel were detected in both soil
samples from one test pit (P1) at concentrations below their respective SHS R-U
MSCs; however, these constituents were not detected in any of the remaining ten soil
samples from the surrounding test pits;

Chloride and TDS were not detected at concentrations above their respective surface
water quality criteria in either surface water sample;

VOCs and SVOCs, and the indicator parameter DRO were not detected in surface
water samples above the laboratory reporting limit; and

Metals were not detected in surface water samples at concentrations above their

respective surface water quality criteria.

DIM0209048



i 2 Wellsite

and surface water samples from three locations at the i.........2 Wellsite identified the

following:

e ASTM chlioride in soil, ethylene glycol, MBAS, VOCs, and SVOCs were not detected
in either of the two soil samples from the soil test boreholes;

o Diesel constituents on the PA short list for Diesel were not detected above their
respective laboratory reporting limits or their respective SHS R-U MSCs in the 9
samples of soil samples from the test pits;

¢ No metals were detected above their respective SHS R-U MSCs in any of the soil
boring samples;

e Chloride and TDS were not detected at concentrations above their respective surface
water quality criteria in any of the three surface water samples;

e VOCs and SVOCs, and the indicator parameter DRO were not detected in surface
water samples above the laboratory reporting limit; and

e No constituent was detected in surface water above its surface water quality criteria
for human heaith. No constituent was detected above its surface water quality criteria
for aquatic life except total aluminum and total iron in the unfiltered sample from the
pond. No other metal or other constituent exceeded its surface water quality criteria,
as would have been expected to be observed if these results were attributable to
drilling activities. The aluminum and iron observations are consistent with expected
variability in sediment and surface water quality. The aluminum and iron observations

do not indicate impacts related to Cabot’'s operations at the Lewis 2 Wellsite.

............

glycol, MBAS, were not detected in the two soil samples from the soil test boreholes;
e Arsenic was detected in soil above its SHS R-U MSC in one of the two soil samples
analyzed, at a concentration of 14.1 mg/kg. Other metals analyzed were all observed

at concentrations less than their respective SHS R-U MSCs.
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e VOCs and SVOCs were not detected in surface water samples above the laboratory
reporting limit. Metals were not detected in surface water samples at concentrations
above the surface water quality criteria;

» Chloride and TDS were not detected at concentrations above their respective surface
water quality criteria in any of the three surface water samples ; and

e The indicator parameter DRO was detected in one surface water sample (upgradient)
above the laboratory reporting limit. This finding was for the upstream sample and

does not indicate any concern related to the Wellsite.

s} 0 Wellsite

Sampling and analysis of soil from one test pit (13 samples) and surface water samples from

two locations at the Teel 6 Wellsite identified the following:

e Ethylene glycol and regulated petroleum hydrocarbon constituents (combined lists of
all PA Short Lists for Petroleum Products) were not detected in any of the 13 soil test
pit samples analyzed above the laboratory reporting limit;

o |ead was detected in soil but below its SHS R-U MSC; and

e Constituents on the PA Short List for Diesel were not detected in surface water
samples above the laboratory reporting limit.

7 Wellsite

I ———

Sampling and analysis of soil samples from two soil borings (2 samples) and surface water

samples at four locations (4 samples) at thei-—-i 7 Wellsite identified the following:
e ASTM chloride in soil, ethylene glycol, MBAS, VOCs, and SVOCs were not detected

in either of the soil boring samples analyzed, with the exception of the VOC acetone

(which is a common laboratory contaminant). Acetone was present at concentrations
below its SHS R-U MSC;

o Metals detected in soil were at concentrations below their SHS R-U MSC;

e Chloride and TDS were not detected at concentrations above their respective surface
water quality criteria in each of the four surface water samples. The pH of the water
in one of the wetland samples was outside of (lower than) the range of the surface
water quality criteria for aquatic life, but within the range anticipated for a natural
wetland environment;

s The indicator parameter DRO and regulated petroleum constituents were not

detected in any of the surface water samples above the laboratory reporting limit.
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VOCs and SVOCs were not detected in surface water sampies above the laboratory
reporting limit, with the exception of bis(2-ethylhexyl) phthalate in one of the samples
from the wetland that was detected slightly above the laboratory reporting limit, but
did not exceed the surface water quality criteria; and

No constituents were detected above the surface water quality criteria except total
aluminum and total iron in the two samples from the wetlands, which exceeded the
surface water qualily criteria for aquatic life, and iron in one sample from one of the
wetlands, which exceeded the surface water quality criteria for human health. No
other metals or other constituents were detected above their surface water quality
criteria, as would have been expected had the results been attributable to drilling
activities. The aluminum and iron observations are consistent with expected variability

in sediment and surface water quality in pond and wetland environments. They do

not indicate releases or impacts related to Cabot’s operations atthe i ¥ Wellsite.
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1.0 INTRODUCTION

Ex. 6 - Personal Privacy :
i

URS Corporation (URS) was retained to investigate allegations made by

regarding purported environmental impacts to soil and surface water from natural gas drilling
operatlons conducted by Cabot Qil & Gas Corporatlon (Cabot) in Sprlngvnle and Dimock

and the Pennsylvania Department of Environmenta! Protection (PADEP) A Work Plan was

Paul Schmidt), PADEP (Mike ODonneIl, Eric Rooney, and Sean Robbins), Cabot (Ph:l
Stalnaker and Phillip Hill), Fulbright & Jaworski L.L.P. (Mr. Ken Komoroski and Ms. Amy
Barrette), and URS held on Friday, December 18, 2009 and on other information as
described in more detail in Section 4.0 of this report.

This Work Plan was prepared to allow implementation of soil and water studies. These
studles were then performed by URS to demonstrate that any releases or incidents alleged
by
detectlb!e concentrations of constituents of concern or pollutants were identified, these

iwere either confirmed or proven not to have occurred and, to the extent that

constituents were either remediated or confirmed to exist below the established action levels.
Where appropriate, test pits were excavated by URS to demonstrate that areas were
investigated even where Mr. Ely was unsure of the precise locations of alleged incidents.

This report summarizes the results of implementation of the Work Plan developed to address

allegations by =~ regardlng eleven (11) Wellsites in Dimock and Springville Townships,

Susquehanna County, Pennsylvania. Based on our investigation of conditions, it was

decided to do assessment at two additional Wellsites i1 andi 6) unrelated

Ex. 6 - Personal Privacy

10 fevs-rmemenee BllEgations.

Prior to completion of the Work Plan, URS collected two rounds of water and soil samples
near eight (8) of the Wellsites in question The !ocations of these samples were based upon

13
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This repeort summarizes the results of implementation of the Work Plan developed to address

m

x. 6 - Personal | Privacy

2

allegations by

egarding eleven (11) Wellsites. Other potential releases unrelated to

{exs-renonamacyi all@gations were also investigated regarding two (2) additional Wellsites (the W.

Chudleigh 1 and the Teel 6 Wellsites) operated by Cabot in Dimock and Springville

Townships, Susquehanna County, Pennsylvania.

Implementation of the Work Plan involved review of previous reports and sampling of soil
and surface water in locations where impacts might be expected to be found had the alleged
releases occurred, including drilling and sampling of soil from soil borings, excavation of
exploratory test pits and sampling of soil, and collection of surface water samples from
streams, wellands, springs, and ponds near the Wellsites.

1.1 OBJECTIVES

The objectives of this investigation included:

s Evaluation of historic reports documenting accidental releases and subsequent
reporting, cleanup and Act 2 submittals.

e Evaluation of surface and subsurface soil quality for evidence of impacts that could
be attributed to the alleged releases.

e« Assessment of the nature of soil and fill on and beneath the surface of the Wellsites
for evidence of releases.

e Evaluation of surface water quality for evidence that the alleged releases migrated to
or impacted the quality of nearby streams, ponds, and wetlands.

» Review and interpretation of the findings of soil and surface water sampling and
analysis relative to the various environmental quality standards promulgated for the

specific media sampled.
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2.0 SCOPE OF WORK PERFORMED

URS investigated soil and surface water quality, in varying combinations, at each of 11

drilling fluids and petroleum products were released to the environment and 2 additional
Wellsites based on other information as described in more detail in Section 4.0 of this report.
The Wellsites and pad areas included in this investigation are listed below:

e .7
® 4/6H

® 2ITH NW
T

A variety of analytical suites were assigned to each Wellsite investigation based on the
nature of the purported releases in order to confirm or refute the presence of the allegedly
released substances. Regulated metals and organic compounds were analyzed in addition
to a series of indicator parameters that could be attributable to the fluids alleged to have
been released. For example, hydraulic fracturing fluids have surfactants added; therefore,
analysis for the presence of surfactants (MBAS) as an indicator parameter was performed
where such fluids were purported to have been released as an indicator parameter. It should
also be noted that MBAS can be associated with other human activities and can also be
naturally-occurring. The target analytes are not all regulated with a Medium Specific
Concentration (MSC) for human health risk or cleanup; however, each is considered to be an
indicator parameter the presence of which at or above threshold concentrations could
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indicate that a past release may have occurred, which may require further investigation or
evaluation to confirm. The sections that follow describe the allegations made and the scope
of investigation conducted in response to each allegation.

URS collected and analyzed field duplicate samples of soil and surface water at selected
locations as a quality check on the reproducibility of field sampling and laboratory analytical
methods. Where collected, the duplicate sampling and analysis are indicated in the
applicable sections below.

For the purposes of completeness and thoroughness of this investigation, :ecs-resonaiprvacy

2.1 leoreenrnai TH WELLSITE

ex-poonaenaey | All@gation: {a. e i@sserts that there is a drill pit that continues to leach black liquid

L

DIM0209034

and the pit should have been removed. He alleges that the spring has been contaminated

and that fish were killed in a nearby pond.

211

URS collected surface water samples at two locations and analyzed them for the Extended

Analytical Suite (Appendix A — Table 1) to evaluate for potential impacts. One catchment
basin and the outlet from the adjacent pond (both immediately downgradient of the seep area

from the Wellsite) were sampled.

As discussed with PADEP (12/18/09), URS advanced 2 soil test boreholes immediately
downgradient of the location of the reserve pit. URS examined and logged the subsurface
materials for visible indications of impacts. The soil sample(s) were analyzed for the Pit/Frac
Analytical Suite (Appendix A — Table 2). Analytical results from soil and surface water
sampling were evaluated to address the allegation that materials in the pit could represent an

ongoing release to seep and/or the pond.

URS reviewed reports submitted on behalf of Cabot regarding the disposition of the

remediation system currently in place at the Wellsite.

16
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2.2 {=ermmiees ({H WELLSITE

Ex. 6 - Personal Privacy ialleges that 168,000 gallons of fluids were put down the well

and approximately 16,000 gallons came back, and that fluid purportedly ran down the hillside

and into a nearby creek. iss-rmmem

" claims to have contained by digging a hole with a bulldozer until the water was

further alleged that there were soap suds in the creek,

2

which |~

2.2.1 Approach to Investigate Allegations —; 1H Wellsite
URS dug test pit excavations at 9 locations distributed across the Wellsite and collected 18
soil samples (at 1-2 fi. and 3-4 ft. below ground surface [bgs] at each location). In addition,
URS collected surface water samples from the nearby creek located to the north and
northeast. Surface water and soil samples were analyzed for the Extended Analytical Suite
(Appendix A — Tables 1 and 2, respectively) to evaluate for potential impacts from Welisite

operations.

2.3 Ex. 6 - Personal Privacy i{ WELLSITE

Ex. 6 - Personal Privacy ialleged that brine water was trucked to this Wellsite and deposited in the mud

pit. Interviews with Wellsite personnel identified the material as three truckloads of drilling
fluid, not brine, from the Hunsinger well. Tears in the mud pit liner that could have allowed
fluids to infiltrate the subsurface were allegedly observed before the drilling fluid was off-

loaded here.

2.3.1  Approach to Investigate Allegations — e« ¢-personal privacy | 1 Wellsite

URS collected surface water samples at two locations and analyzed them for the Extended
Analytical Suite (Appendix A — Table 1) to evaluate for potential impacts. The most
immediate potential downgradient receptor siream was identified and sampled, both

upgradient and downgradient of the Wellsite.
URS further evaluated for releases from the drill pit by advancing two soil test boreholes
immediately downgradient of the location of the drill pit. URS visually examined and logged

the subsurface materials for indication of impacts. The sample(s) were analyzed for the
Pit/Frac Analytical Suite (Appendix A — Table 2).
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{ .0 - PersonalPrivacy | Allegation contends that the drill pit liner was ripped open in the middle of

winter and that a GasSearch Drilling Services Corporation (GDS) supervisor told him not to

be concerned and that it would be taken care of.

2.4.1 Approach to Investigate Allegations — 1 Wellsite

and ana!yzed them for the Extended Analytical Suite (Appendix A — Table 1) to evaluate for
potential impacts. Analytical results from surface water sampling were evaluated to address

the allegation that impacts from the pit could potentially have affected the environment.

_________

Cabot’'s water sampling firm, Quantum Analytical & Environmental Laboratories, Inc.

(Quantum), to collect a sample of the neighbor’s water before any treatment is performed.

As discussed with PADEP (12/18/09), URS advanced two soil test boreholes immediately
downgradient of the location of the reserve pit. URS examined and logged the subsurface
materials for indications of impacts. The soil sample(s) were analyzed for the Pit/Frac
Analytical Suite (Appendix A — Table 2).

2.5 ! 1H/5H/TH SE WELLSITE
$eermamena | Allegation: ro i@lleges that the drill pit was improperly solidified and was
backfilled. [ ..} further contends that diesel fuel spills occurred beneath the drill rig and

that attempts were made to cover the spills with plastic. He is concerned that these spills

present a risk to his home, property and the creek nearby.

2.5.1 Approach to Investigate Allegations — i 1H/5H/TH SE Wellsite

URS conducted test pit excavations at four locations distributed across the Wellsite in the

reported vicinity of the drill rig and where releases were alleged to have occurred. Eight soil

samples were collected (at 1-2 ft. and 3-4 ft. bgs in each test pit) and analyzed for the PA

18
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Short List for Diesel releases (Appendix A — Table 2) to evaluate for potential impacts. A
visual inspection of this location indicated that there is no creek nearby; however, URS

traversed the hillside immediately below the Wellsite to evaluate for seeps.

As discussed with PADEP (12/18/09), URS evaluated for releases from the two reserve pits
that were closed on the pad by advancing four soil test boreholes immediately downgradient
of the location of the reserve pits. URS visually examined and logged the subsurface
materials for indications of impacts. The sample(s) were analyzed for the Pit/Frac Analytical
Suite (Appendix A - Table 2).

2.6 12 WELLSITE

.....

DIM0209034

{ Ex. 8- Porsonal Privacy Allegation: {=-m-ialleges that a GDS supervisor ordered a GDS employee to

...........................................

throw stones to puncture the reserve pit liner so as to give the appearance that | e rersonai privacy |

sabotaged the Wellsite. i=~-ialleges that the holes in the pit liner allow material from the

pit to be released through the liner, threatening the spring that is used for drinking and
bathing.

2.6.1 Approach to Investigate Allegations —a 2 Wellsite
URS collected surface water samples at two locations and analyzed them for the Extended
Analytical Suite (Appendix A — Table 1) to evaluate for potential impacts, one at the spring
located upgradient of the Wellsite and one in the creek fed by the spring, downgradient of the
Wellsite and immediately to the east of Ely 2 Wellsite. Analytical results from surface water
sampling were evaluated to address the allegation that impacts from the pit could have

affected the adjacent spring and creek to the east.

As discussed with PADEP (12/18/09), URS evaluated for releases from the drill pit that was
closed on the pad by advancing two soil test boreholes immediately downgradient of the
location of the drill pit. URS visually examined and logged the subsurface materials for
indications of impacts. The sample(s) were analyzed for the Pit/Frac Analytical Suite
(Appendix A — Table 2).
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27 - 4H/IELY 6H WELLSITE

says that hydraulic fracturing fluid was released during the

Ex. 6 - Personal Privacy A”egation. : Ex

fracturing process. His relative’s house, immediately downhill from the Wellsite, had to be
evacuated and he is concerned that his relative’s water supply and pond have been

impacted.

2.7.1  Approach to Investigate Allegations — ""“1H/ —i6H Wellsite

URS dug test pit excavations at seven locations distributed across the Wellsite, collected 14

soil samples (at 1-2 ft. and 3-4 ft. bgs at each location), and collected water samples from the

1 Spring House and Pond. Soil and surface water samples were analyzed for the

Ex. 6 - Personal Privacy_2/7H NW WE LLSITE

i
i
i

EX. 6 - Personal Privacy A”egat!on

alleges that a diesel fuel spill occurred but was reported to

PADEP as a soap disé_h_arge..m The spilled material can purportedly be found six inches below

the gravel, as it was covered with stone.

Ex. 6 - Personal | Privac

2

alleges that, approximately six weeks before the interview, recycled water leaked

from a tank and impacted with black water a 25’ x 15’ area that was not fully compacted and

thus was porous. =i further alleges that he was directed to cover the spilled material up

collect 32 samples (at 1-2 ft. and 3-4 ft. bgs at each location). These soil samples were
analyzed for the Pit/Frac Analytical Suite (Appendix A - Table 2) to evaluate for potential

impacts from Wellsite operations.

there were various spills including a large diesel fuel spill. His concern is heightened
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because his home is located nearby and below this site. He asserts that PADEP knew about
one diesel spill, but not a second spill that occurred. He says the second spill was not

reported to PADEP and was intentionally covered up with stone. He says PADEP eventually

came out and learned that the spill was covered up. =i also asserts a material that

looked like antifreeze accumulated in the well cellar and was not addressed for months.

onal Privacy

also contends there was a pile of dirt mixed with diesel fuel on the back side of the

DIM0209034

.....................

He said PADEP sampled the situation and found diesel fuel and that all the dirt was hauled

away thereafter.

2.91

URS collected surface water samples at two locations and analyzed them for the Extended

Analytical Suite (Appendix A — Table 1) to evaluate for potential impacts. The creek
immediately adjacent to the east of the Wellsite, both upgradient and downgradient of the
Wellsite was sampled. Analytical results and reports prepared for and by Cabot from
previous surface water sampling were evaluated to address the allegation that impacts from

the pits could potentially have affected the adjacent creek.

The location PADEP has documented to have diesel fuel impacts (the area between the
former location of the drill rig and the former location of the mud pump) was identified and
test pit excavations will be dug at six locations placed to target the area of most likely to have
been impacted by the alleged release across the identified area. Two samples from each
test pit were collected (at 1-2 ft. and 3-4 ft. bgs at each location). These soil samples were
analyzed for the PA Short List for Diesel (Appendix A — Table 2) to evaluate for potential

impacts. The test pits were also visually inspected for evidence of drilling mud.

As discussed with PADEP (12/18/09), URS evaluated for releases from the reserve pit that
was closed on the pad by advancing four soil test boreholes immediately downgradient of the
location of the reserve pit. URS visually examined and logged the subsurface materials for
indications of impacts. The sample(s) were analyzed for the Pit/Frac Analytical Suite
(Appendix A — Table 2).
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2.10 LEWIS 2 WELLSITE
e  Allegation: -

m
A
el
I
3

2

and was reclaimed into the soil bank approximately one year ago when the site was restored

to previous grade. i~

that the liners were carelessly torn in the process of solidifying pit contents.

2.10.1 Approach to Investigate Allegations — =~ 2 Wellsite

URS collected surface water samples at two locations and analyzed them for the Extended
Analytical Suite (Appendix A — Table 2) to evaluate for potential impacts from Wellsite

operations. The creek immediately to the east of

2 Wellsite, both upgradient and
downgradient of the Wellsite, was sampled. Analytical results from surface water sampling in
the adjacent creek was evaluated to address the allegation that impacts from the pit could

have affected the creek.

The location of the area where the soil that was allegedly impacted with diesel was identified
and test pit excavations were conducted at four locations distributed across the identified
area with 8 samples collected (at 1-2 ft. and 3-4 ft. bgs at each location). The test pit soil
samples were analyzed for the PA Short List for Diesel (Appendix A — Table 2) to evaluate

for potential impacts.

As discussed with PADEP (12/18/09), URS evaluated for releases from the reserve pit that
was closed on the pad by advancing two soil test boreholes immediately downgradient of the
location of the reserve pit. URS visually examined and logged the subsurface materials for
indications of impacts. The soil boring sample(s) were analyzed for the Pit/Frac Analytical

Suite (Appendix A — Table 2) to evaluate for potential impacits.

2.1}~~~ 5 WELLSITE

reported to PADEP but the amount was considerably underreported. He asserts that as
much as 3,000 gallons was spilled and that it was “all through” the nearby creek area. He
further alleges that although the spill occurred in the middle of the night, it was not addressed
until 6 a.m. He also asserts that the spill remediation measures were not adequate and that

better measures should have been used. He says he believes a GDS supervisor
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intentionally moved a reference point hay bale so that PADEP would incorrectly obtain a
clean post-remediation soil sample. He asserts that diesel fuel can still be found at that site

two feet under the soil/rock surface and that it is leaching into Meshoppen Creek.

"1 also alleges that the reserve pit was not properly closed — that despite solidification

efforts, material continued to “0oze” out and the pit was covered with twenty to thirty feet of

soil when the Wellsite was reclaimed.

2.11.1 Approach to Investigate Allegations - '........5 Wellsite

URS reviewed reports submitted on behalf of Cabot, including a report prepared by

Resource Environmental Management, Inc.,, 8 Ridge Street, Montrose, PA, which was

October 11, 2008).

URS prepared an Act 2 Final Report that evaluated the diesel release that occurred on June
3, 2008, the remediation to address impacts, and demonstrated attainment with the SHS R-U
MSCs for the PA Short List for Diesel for the Site. URS re-evaluated the results and

gllegations.

conclusions of this report as part of this report addressing

m

x. 6 - Personal | Privacy

2

URS collected surface water samples at three locations: Meshoppen Creek, both upgradient
and downgradient of the Wellsite; and the pond immediately downgradient of the Wellsite.
These samples were analyzed for the Extended Analytical Suite (Appendix A — Table 1) to
evaluate for potential impacts. Analytical results from surface water sampling will be
evaluated to address the allegation that impacts from the pit could have affected Meshoppen

Creek and the nearby pond.

As discussed with PADEP (12/18/09), URS evaluated for releases from the reserve pit that
was closed on the pad by advancing two soil test boreholes immediately downgradient of the
location of the reserve pit. URS visually examined and logged the subsurface materials for
indications of impacts. The samples were analyzed for the Pit/Frac Analytical Suite

(Appendix A — Table 2) for evidence of impacts.
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2-12 x5 - ersona riveey 6 WELLS‘TE

As a result of Cabot’s additional investigation, interviews with GDS personnel indicated that a

drum containing petroleum products and antifreeze was buried at a location on the drill pad
and subsequently excavated and removed from the location; however, the excavated drum
allegedly contained only a portion of the material present when the drum was buried. This

material in the subsurface could potentially enter Meshoppen Creek.

2.12.1 Approach to Investigate Allegations -6 Wellsite

URS interviewed multiple GDS employees to evaluate for the location at which the drum was
allegedly buried before it was excavated and removed from the Wellsite. Once the burial
location was identified, URS excavated a large test pit and collected 12 samples (four at 1-2
ft. bgs, four at the approximate depth of alleged burial of the drum, and four at 1-2 ft. below
the approximate depth of alleged burial of the drum). These soil samples were analyzed for
a list of parameters consisting of the PA Short List of Petroleum Products (Appendix A —

Table 2) and ethylene glycol, to evaluate for potential impacts.

URS also collected surface water samples at two locations on Meshoppen Creek, one
upgradient and one downgradient of the Wellsite. These samples were analyzed for
parameters on the PA Short List of Petroleum Products (Appendix A — Table 2). Analytical
results from sampling were evaluated to address the concern that the buried drum could

potentially have released material both to the subsurface and Meshoppen Creek.

materials continued to coze out. He expressed concern for sinking into the area where the

pit is located and that materials could contaminate Meshoppen Creek.

2.13.1 Approach to Investigate Allegations - 1 7 Wellsite

URS collected surface water samples at three locations: Meshoppen Creek, both upgradient
and downgradient of the Wellsite; and the wetland immediately downgradient of the Wellsite,
and analyzed them for the Extended Analytical Suite (Appendix A — Table 1) to evaluate for

potential impacts. Analytical results from surface water sampling were evaluated to address
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the allegation that impacts from the pit could have affected Meshoppen Creek and the
nearby wetland.

As discussed with PADEP (12/18/09), URS evaluated for releases from the reserve pit that
was closed on the pad by advancing two soil test boreholes immediately downgradient of the
location of the reserve pit. URS visually examined and logged the subsurface materials for
indications of impacts. The samples were analyzed for the Pit/Frac Analytical Suite
(Appendix A — Table 2) to evaluate for potential impacts.
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3.0 FIELD PROCEDURES

Soil test boreholes to evaluate for impacts from drill pits that are alleged to have been closed
improperly were conducted at eight Wellsites and test pit excavations were dug and sampled
at seven Wellsites. This assessment included the drilling of 25 soil test boreholes and

excavation of 47 test pits.

3.1 SOIL BORING INSTALLATION AND SOIL SAMPLING METHODS
Boreholes were located immediately downgradient of the reserve pit or otherwise as

described in Section 4.0 below. Soil borings were advanced at each of the Wellsites listed

below.
o
o
o
e ZITHNW
e bosorald/
I
® 5
L] - 6

Boreholes were advanced to a depth of approximately 12 feet bgs, with the uppermost 4 feet
being drilled with hollow-stem augers through the Wellsite and the remaining 8 feet being
cored using direct push technique. Direct push drilling involves the use of a pneumatic
hammer that drives a 4-foot long by 2-inch outside diameter hollow core barrel into the
subsurface. A continuous core was collected with dedicated acetate sleeves when drilling
with direct push methods. The character of the soil recovered was logged, screened for the
presence of VOC using a photo-ionization detector, and the appropriate interval sampled for
laboratory analysis. Where no visible impacts were present, the lowermost portion of the
borehole was sampled. At a minimum, one soil sample was collected per location, taken
below the reported depth of the former drill pit (where impacts from the drill pit would be most
likely to occur). The specific methods used at each of the above Wellsites are described in
Section 4.0.
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3.2 TEST PIT INSTALLATION AND SOIL SAMPLING METHODS

Exploratory test pits were excavated at seven Wellsite locations:

® Ex. 6 - Personal Privacy 1H

o 1H/5H/7TH SE
. T en

o 2/7TH NW
It Py

Each test pit was excavated with a rubber-tire backhoe to depths of 4 to 5 ft. bgs. Two or
three samples were collected within each exploratory test pit. Samples were obtained from

excavated material, undisturbed soil, or fill along the sidewall or base of the pit as applicable.

-1 t0 have been

Sample intervals were selected to target the materials alleged by |-

affected. Dedicated implements were used to coliect each sample. Each test pit was

backfilled with the excavated spoil at the completion of sampling.

3.3 SURFACE WATER SAMPLING METHODS
Surface water samples were collected at 13 Wellsites to evaluate water quality both
upgradient to and downgradient of purported releases. Samples were collected in

association with the following Wellsites:

|y 4/6H
T 2ITH NW
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Surface water samples were collected from the stream upgradient to and downgradient from
the alleged area of release directly into laboratory supplied containers with the appropriate
chemical preservatives for the required analytical methods. Samples were placed in coolers
and stored on ice until delivered under chain of custody documentation to the analytical

laboratory.

3.4 SAMPLE COLLECTION AND LABORATORY ANALYSIS

Samples were coliected in laboratory-supplied containers appropriate for the intended suite
of analytical parameters. The aliquots for analysis of volatile organic compounds (VOCs)
content were field preserved using US EPA Method 5035. Chemical preservatives, where
required for each analytical method, were supplied by the laboratory. Samples were
analyzed for one of four analytical suites (Extended Analytical Suite, Pit/Frac Analytical Suite,
Diesel Fuel Short List, and Petroleum Short List) based on the nature of the alleged
release(s). The analytes in each of the analytical suites are detailed in Appendix A — Table
1 (water) and Table 2 (soil). Sample containers were labeled with a unique sample
identification, the time and date of collection, and the sampler’s initials. Samples were stored
on ice in laboratory-supplied coolers in the possession of the URS professionals until sealed
for shipment to the laboratory. Laboratory analyses were contracted to Pace Analytical
Laboratories, Inc., of Greensburg, Pennsylvania, a NELAC-certified and PADEP-accredited

environmental laboratory.
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4.0  SITE ASSESSMENT AND FINDINGS

Descriptions of the specific investigative procedures and findings from each of the Wellsite
locations included in this assessment, including location identifications, rationale for selecting
each location, and the results of sampling and laboratory analysis at each, are provided in
the following sections. Samples were collected using the techniques described in Section
3.0 above. Sample locations were selected based on the nature of the allegations and the

appropriate manner to adequately address the purported releases at each individual Wellsite

Cabot, Fulbright & Jaworski L.L.P., and URS. In certain circumstances, systematic random
sampling was performed in lieu of, or in conjunction with, targeted sampling, to allow for an

attainment demonstration under an Act 2 statistical method.

The resulis of soil sampling were compared to the standards promulgated under
Pennsylvania Act 2 (The Land Recycling and Remediation Standards Act, Title 25, Chapter
250 et seq.). URS compared the soil results to the most conservative medium-specific
concentration (MSC), which is the Statewide Health Standard (SHS) for Residential-Used
aquifer (RU) conditions. The SHS R-U MSC is a conservative, health-based, maximum
concentration in soils and groundwater consistent with unrestricted future use for residential
purposes, without need for removal of materials and without engineering or institutional

controls.

The results of surface water sampling were compared to numerical concentrations from
Pennsylvania’s surface water quality criteria adopted by PADEP codified in Title 25, Chapter
93, of the Pennsylvania Code. PADEP uses these concentrations to help evaluate whether
surface water the State, over time and mulliple sampling events and locations, supports
existing and designated uses of the water for aquatic life and human activity. The data
PADEP uses for this evaluation is collected through a comprehensive monitoring plan that
integrates several monitoring designs (e.g., fixed station, intensive and screening-level
monitoring, rotating basin, judgmental and probability design) and probability-based networks
at the watershed or state level to support statistically valid inferences about the condition of

various surface water types, over time. When a surface water sample from a discrete
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location at a given point exceeds an surface water quality criteria, it does not necessarily

mean that the surface water is impaired for a given use.

The observed range of concentrations of aluminum and iron in surface water samples
collected from streams in the vicinity of the Wellsites is consistent with expected variability in
sediment and surface water quality for streams near the study area, but removed from oil
and gas development activities, as reflected in data collected by the U.S. Geological Survey
(USGS). USGS data for total aluminum ranges from not detected at the laboratory reporting
limit to 6,600 ug/L. USGS for total iron ranges from not detected at the laboratory reporting
limit to 325,000 ug/L. Samples collected as part of this investigation from streams observed
concentrations of total aluminum ranging from not detected at the laboratory reporting limit
up to 3,110 ug/L and for total iron from not detected at the laboratory reporting limit up to
3,120 ug/L. The observed results do not indicate a release or impacts to streams related to

Cabot’s drilling activity at any Wellsite.

Concentrations of total aluminum and total iron observed in wetland environments and ponds
sampled as part of this investigation observed total aluminum and total iron concentrations
that range higher than in the streams sampled, but are still within the anticipated range of
concentrations for the pond and wetland environments. In ponds and wetlands, aluminum
and iron concentrations often vary widely due to a variety of naturaily-occurring detritus and
humic material that collects in areas of standing water and variables such as depth, rainfall,
use, turbidity, and water chemistry. As discussed in more detail below with respect to each
Wellsite, the observed results do not indicate a release or impacts to ponds or wetlands
i | TH WELLSITE

URS drilled two soil borings, sampled soil from these two boreholes, collected surface water

samples at two locations, one from a catchment basin and the other from an outlet from the
adjacent pond (both immediately downgradient of the seep area from the Wellsite), and
evaluated soil quality in the area at the groundwater seep that exists on the hillside south and
below the ... 1TH Wellsite (Figure 4.1-1).

-1 1H Wellsite Soil Boring Installation and Rationale

Two soil borings were drilled and sampled adjacent to the reserve pit. The locations were
placed to target the presumed downgradient side as near as practicable to the edge of the pit

based on the limits as defined by the Cabot superintendent. Figure 4.1-2 shows the
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locations of the soil borings relative to the reserve pit. One sample was collected from each

boring for laboratory analysis of the Pit/Frac suite of constituents (Appendix A — Table 2).

4.1.2 1H Wellsite Surface Soil Sampling and Rationale

URS collected 12 surface soil samples within the area of the seep on the siope below the
Wellsite (Figure 4.1-3). These samples were analyzed for Target Analyte List (TAL) Metals.
Systematic Random Sampling was performed by generating a random sampling grid and
sample locations using the PADEP-developed sysrandsamp3dnn.xis spreadsheet program.
A copy of the spreadsheet output used in this effort is included in Appendix B. Random

sampling was performed to allow for an attainment demonstration of an Act 2 standard for

the drilling mud release on the |........ 1TH Wellsite.

41.3 i~ 1H Wellsite Surface Water Sampling and Rationale

The results of soil quality analyses for Black 1H soil boring samples are provided on Table

4.1-1. A number of metals were present at concentrations above laboratory reporting limits;
however, none of those detected were at concentrations in excess of their respective SHS
R-U MSCs. Acetone (which is commonly associated with field sample preservation and
laboratory handling) was the only VOC detected at a concentration below its SHS R-U MSC.
No Semi-Volatile Organic Compounds (SVOCs) were present above laboratory reporting

limits.

The analytical results from the 12 systematic random surface soil sample locations from the
seep south of the Wellsite are presented on Table 4.1-2. Of the 25 metals analyzed, 21
metals were present at concentrations above the laboratory reporting limit. Of these, only
arsenic and manganese were detected at a concentrations in excess of their respective SHS
R-U MSC, in samples BLK1H-7 and BLK1H-9 for arsenic and BLK1H-6 and BLK1H-9 for
manganese. The arsenic and manganese concentrations in samples were less than 10-

times their respective residential, used aquifer MSC. Thus, the systematic random sampling
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results demonstrate attainment of the SHS R-U MSCs for Target Analyte (TAL) Metals and
lithium under the 756%-10X rule (PA Title 25 §250.707(b)(1)(i)), which states that the SHS-R-
U is attained when 75% or more of randomly located samples meet their respective SHS and
no sample exceeds its SHS by more than ten times.

{1H Wellsite Surface Water Quality Results and Comparison to
Standards
Surface water quality sample laboratory results are presented on Table 4.1-3. None of the

VOCs and SVOCs analyzed were detected above the laboratory reporting limit for any

compound in either the downgradient or the side-gradient samples at .- 1H Wellsite.

Total metals analyses identified detectible concentrations of nine metals (aluminum, barium,
calcium, iron, magnesium, manganese, potassium, sodium, and zinc). Seven metals were
also detected in the dissolved (filtered) portion of the sample (barium, calcium, magnesium,
manganese, molybdenum, potassium, and sodium). None of these metals were present at a
concentration above the surface water quality criteria except for total aluminum in one of the
two downgradient samples (759 ug/L observed vs 750 ug/L. surface water quality criteria for
aquatic life). Dissolved aluminum in this sample was not detected at the laboratory reporting

limit.

The indicator constituents Chloride and TDS were not present at concentrations above their
respective surface water quality criteria in either sample. Indicator parameters DRO and
MBAS were not detected in either sample. None of the indicator constituents analyzed were

detected at a concentration above its respective-surface water ambient water quality criteria.

4.2 i=

release to the surface on the Wellsite and to the north and northwest. In addition, URS

collected surface water samples from the nearby creek located to the north and northeast.

4.2.1

Five test pits were excavated and sampled north and east, downhill from the Wellsite, and

= i1 Wellsite Test Pit Excavation and Rationale

four were excavated and sampled from the areas immediately to the east and south of the
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well head. Figure 4.2-2 shows the layout of the i«emw! 1H Wellsite and sampling locations.

The rationale and purpose for selecting the sampling locations is as follows:

Test Pit ID Location Rationale
'''''' -1H-P1 Behind (upstream of) temporary cofferdam in drainage Evaluate soil guality where fluid
swale north of Wellsite could accumulate
-1H-P2 Within constructed swale northeast of Wellsite where Evaluate soil guality where fluid
fluids were allowed to accumulate for removal could migrate
-1H-P3 At confluence of drainage from cofferdam and constructed | Evaluate soil quality at fiuid
swale recovery point
-1H-P4 Within constructed swale east of Wellsite Evaluate scil quality at fluid
recovery point
{-1H-P5 Within constructed swale east of Wellsite Evaluate soil quality at fluid
recovery point
-1H-P6 On pad southeast of well head Evaluate soil quality near location
of purported release
-1H-P7 On pad east of well head Evaluate soil guality near location
of purported release
-1H-P8 On pad southwest of well head Evaluate soil quality near location
of purported release
-1H-P3 On pad west of well head Evaluate soil quality near location
_______ of purported release

Each test pit was excavated to approximately 4 ft. bgs. The materials encountered beyond

the limit of the Wellsite (in test pits -

mf:r‘IH-P‘I through -P5) consisted of native red silty clay

DIM0209034

with gravel and cobbles. Materials encéuntered beneath the Wellsite proper were a mixture
of reworked fill and native materials of similar character. Two samples were collected from
each test pit; one from 1.5 to 2 ft. bgs and a second from 3.5 to 4 ft. bgs. Each soil sample
was submitted for analysis of the Extended Analytical Suite (Appendix A — Table 2).

4.2.2 TTTTTMH Wellsite Surface Water Sampling and Rationale
URS collected surface water samples from the nearby creek located to the north and
northeast at the locations shown on Figure 4.2-3. Locations were chosen so as to provide
water quality data upstream and downstream of the point where the release would have
entered the creek. Surface water samples were analyzed for the Extended Analytical Suite
(Appendix A — Table 1).
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4.2.3 =Y Wellsite Soil Quality Results and Comparison to Standards

2

The results of soil quality analyses fori«s

1H soil samples are provided on Table 4.2-1.

The VOCs 2-butanone, acetone (likely laboratory contaminant), and toluene were detected
but at concentrations below their respective SHS R-U MSC in three of the 18 soil samples
analyzed (with the exception of acetone a suspected laboratory contaminant). In each case,
the VOCs were detected in the near-surface sample but not in the corresponding subsurface
sample. A number of TAL Metals were present but none were detected at concentrations
above their respective SHS R-U MSCs. No SVOCs were detected above the respective
laboratory reporting limits. None of the soil constituents analyzed were detected at a

concentration above its respective SHS R-U MSC.

2

4.24 (=~ 1H Wellsite Surface Water Quality Results and Comparison to
Standards
Surface water quality sample laboratory results are presented on Table 4.2-2. None of the

VOCs and SVOCs analyzed were detected above the Iaboratory reportlng limit for any

compound in either the upstream or downstream sample at the

metals analyses identified detectible concentrations of eight metals (alumlnum barium,
calcium, iron, magnesium, manganese, potassium, and sodium). Seven of these metals
were also detected in the dissolved (filtered) portion of the sample (barium, calcium, iron,
magnesium, manganese, potassium, and sodium). None of these metals were present at a
concentration above the surface water quality criteria. Chloride and TDS were present in
both samples but at concentrations below the surface water quality criteria. DRO were not
detected in either sample. None of the surface water constituents analyzed were detected at

a concentration above the surface water ambient water quality criteria concentration.

4.3 : Ex. 6 - Personal Privacy i1 WELLSITE

URS drilled two soil borings and sampled soil from these two boreholes at the! ex. s - Personal Privacy

1 Wellsite (Figure 4.3-1). In addition, URS collected surface water samples at two locations,

one upgradient to, and one downgradient of the Wellsite.
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4.3.1 | exe-pesonaprivacy | 1 Wellsite Soil Boring Installation and Rationale

The two soil borings were located adjacent to the reserve pit and targeted to the presumed
hydraulically downgradient side, as near as practicable to the edge of the pit based on the
limits as defined by the Cabot superintendent. Figure 4.3-2 shows the locations of the soil
borings relative to the reserve pit. One sample was collected from each boring for laboratory
analysis of the Pit/Frac suite of constituents (Appendix A — Table 2).

Ex. 6 - Personal Privacy i

4.3.2

URS collected surface water samples from the nearby creek located to the north and

1 Wellsite Surface Water Sampling and Rationale

!
L S

northeast at the locations shown on Figure 4.3-3. Locations were chosen so as to provide
water quality data upstream and downstream of the point where the release would have
entered the creek. Surface water samples were analyzed for the Extended Analytical Suite
(Appendix A — Table 1).

4.3.3 Exe-personalprivacy ! 1 Wellsite Soil Quality Results and Comparison to
Standards

The results of soil quality analyses for | Exé-PesenalPrivacy | 1 g0j| samples are provided on Table

4.3-1. None of the VOCs or SVOCs or indicator parameters MBAS, ASTM chloride in soil,

and ethylene glycol were detected at concentrations above their respective laboratory

reporting limits. A number of metals were detected but none were at concentrations above
their respective SHS R-U MSCs.

4.3.4 g 6-personal rivacy; 1 Wellsite Surface Water Quality Results and Comparison
to Standards
Surface water quality sample laboratory results are presented on Table 4.3-2. None of the

VOCs and SVOCs and indicator parameters MBAS, chioride, and ethylene glycol were
detected above the laboratory reporting limit for any constituent in either the upstream or

downstream sample ati exs-resonairivacy i 1. Total metals analyses identified detectible

concentrations of nine metals (aluminum, barium, calcium, iron, magnesium, manganese,
potassium, silver, and sodium). Seven of these metals were also detected in the dissolved
(filtered) portion of the sample (barium, calcium, iron, magnesium, manganese, potassium,
and sodium). Chloride and TDS were present in both samples but at concentrations below
their surface water quality criteria. DRO were not detected in either sample.
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No constituent was detected in surface water above its respective surface water quality
criteria for human health. No constituent was detected above its respective surface water
quality criteria for aquatic life except total aluminum and total iron in an unfiltered,
downgradient stream sample (and with respect to total iron, only if it is assumed that the one-
time result was representative of the 30-day average—see footnote 4 of Table 4.3-2).
Dissolved aluminum was not detected above the laboratory reporting limit, dissolved iron was
significantly below the human health criteria concentration, and no other metals or other
constituents were detected above their surface water quality criteria as would have been
expected to be observed if the aluminum and iron observations were attributable to drilling
activities. These results indicate that the observed total aluminum and iron concentrations
are associated with sediment collected from the stream. The aluminum and iron
observations are consistent with expected variability in sediment and surface water quality in
stream samples. They do not indicate impacts related to Cabot's operations at the W.
1 Wellsite.

4.4.1  iecoreennonen 1 Wellsite Soil Boring Installation and Rationale

The two soil borings were located east of the reserve pit and targeted to the presumed
hydraulically downgradient side as near as practicable to the edge of the pit based on the
limits as defined by the Cabot superintendent. Borings locations required avoidance of the
pipeline immediately east of the reserve pit. Figure 4.4-2 shows the locations of the soil
borings. One sample was collected from each boring for laboratory analysis of the Pit/Frac

suite of constituents (Appendix A — Table 1).
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4.4,2 ieceenen! 1 Wellsite Surface Water Sampling and Rationale

R

The surface water samples were obtained at three locations immediately to the east and

north ofieermarnasi 1 well pad (Figure 4.4-3). One sample was collected in the stream

upgradient of the Wellsite, one from the pond at the base of the slope immediately northeast
of the Wellsite, and the third from the stream downgradient of the Wellsite, and each sample
was analyzed for the Extended Analytical Suite (Appendix A — Table 2). Locations were

selected to evaluate for potential impacts of drilling constituents to the stream and pond.

4.4.3 7™ Wellsite Soil Quality Results and Comparison to Standards

With the exception of acetone (which is commonly associated with field sample preservation

and laboratory handling), none of the organic constituents analyzed were present at
concentrations above its respective laboratory reporting limit. A number of metals were
detected; however, arsenic (12.5 mg/kg) was present in one of two samples at a
concentration above its SHS R-U MSC (12 mg/kg), which is within the range of naturally-

occurring arsenic for soil in the area.

444 sornend 1 Wellsite Surface Water Quality Results and Comparison to
Standards
Surface water quality sample laboratory results are presented on Table 4.4-2. None of the

VOCs, and SVOCs and indicator parameters MBAS and ethylene glycol, were detected
above the laboratory reporting limit for any constituent in any of the three samples at the
(aluminum, barium, calcium, copper, iron, lead, magnesium, manganese, potassium, sodium,
vanadium and zinc). Barium, calcium, iron, magnesium, manganese, potassium and sodium
were detected in the dissolved (filtered) portion of the sample. Chloride and TDS were
present in both samples but at concentrations below their surface water quality criteria.

Petroleum hydrocarbons were not detected in any sample by any of the test methods used.
No constituent was detected in surface water above its surface water quality criteria for
human health. No constituent was detected above its surface water quality criteria for

aquatic life except total aluminum and total iron in the unfiltered sample from the pond (and

with respect to total iron, only if it is assumed that the one-time result was representative of
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the 30-day average). Dissolved aluminum was not detected above the laboratory reporting
limit, dissolved iron was below the human heaith concentration, and no other metals or other
constituents exceeded their surface water quality criteria as would be expected to be
observed if attributable to drilling activities. These results indicate that the observed
aluminum and iron concentrations are associated with sediment collected from the pond.
Concentrations of total aluminum and total iron observed in wetland environments and ponds
in the vicinity of the Wellsite sampled as part of this investigation observed total aluminum
and total iron within the anticipated range of concentrations for the pond and wetland
environments. In ponds and wetlands, aluminum and iron concentrations often vary widely
and range higher than in streams due to a variety of naturally-occurring detritus and humic
material that collects in areas of standing water and variables such as depth, rainfall, use,
turbidity, and water chemistry. The aluminum and iron observations do not indicate impacts
1 Wellsite

related to Cabot’s operations at the i... ,....c..

4.5 i q1H/5H/TH SE WELLSITE

Figure 4.5-1.

451 i--i1H/I5H/TH SE Welisite Soil Boring Installation and Rationale

The four soil borings were located adjacent to the reserve pit and targeted to the topographic

and presumed hydraulically downgradient side, as near as practicable to the edge of the pit
based on the limits as defined by the Cabot superintendent. Borings B2 and B3 were located
at the eastern edge of the Wellsite between the reserve pit and the steep slope formed by
the filled edge of the Wellsite. Borings B1 and B4 were located at the southern and northern
ends, respectively, of the reserve pit. Figure 4.5-2 shows the locations of the soil borings

relative to each reserve pit.
The materials encountered included reworked native silt, clay gravel and cobble placed to
level the Wellsite area. Borings were advanced to a depth of about 12-13 ft. bgs. One

sample was collected from each boring for laboratory analysis of the Pit/Frac suite of

constituents (Appendix A — Table 2).
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4.5.2

occurred. Figure 4.5-2 shows the locations of the test pits evacuated at thei_ TH/SH/TH
SE Wellsite, i

Each test pit was excavated to approximately 4 ft. bgs. The materials encountered consisted
cobble and boulder fill with reworked native scil. Two samples were collected from each test
pit; one from 1.5 to 2 ff. bgs and a second from 3.5 to 4 ft. bgs. Each soil sample was
submitted for analysis of the PA Short List for Diesel (Appendix A — Table 2).

One sample i~~:5-P2B) was collected in with a field duplicate Qlw'u.g'—S-PZC) for quality

l______:”_‘f_i1Hl5Hl7H SE Wellsite Soil Quality Results and Comparison to

Standards

The results of soil quality analyses for Ely 1H/5H/7H SE Wellsite soil samples from soil test

boreholes are provided on Table 4.5-1. None of the metals detected were present at
concentrations above their respective SHS R-U MSCs. The only VOCs and SVOCs
detected, 2-butanone, toluene, and m- and p-cresols, were present at concentrations below
their respective SHS R-U MSC. Acetone was detected in each soil boring sample below its
SHS R-U MSC; however, acetone is a common laboratory contaminant. Indicator
parameters ASTM chloride in soil and MBAS were present above their respective laboratory

reporting limit concentration in one (B3) of the four soil boring samples.

The results of test pit soil quality analyses fori-—! 1H/SH/7H SE Wellsite soil boring samples

are provided on Table 4.5-2. The eight test pit samples (plus one duplicate) analyzed for PA
Short List for Diesel did not identify the presence of any constituent above their respective
SHS R-U MSCs.
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4.5.4 {_1H/SH/TH SE Wellsite Hillside Reconnaissance
URS personnelmi.r-;\versed the hillside to the east of (and below) the Wellsite for evidence of
groundwater seeps or springs that could provide evidence of discharges from the reserve pit
or other drilling operations. Four traverse lines oriented parallel to the eastern edge of the
Wellsite were walked by two URS professionals. Traverses were spaced approximately 100
to 150 feet apart with each professional taking a different path along the traverse. Outcrops
and low areas along the hillside were closely inspected for evidence of groundwater
seepage. URS did not observe any areas where groundwater was discharging to the

surface.

4.6 i~ 2 WELLSITE
URS drilled two soil borings and sampled soil from these two boreholes at the |---2 Wellsite

461 i 2 Wellsite Soil Boring Installation and Rationale
The two saoil béﬁﬁés were located adjacent to the reserve pit and targeted to the presumed
hydraulically downgradient side as near as practicable to the edge of the pit based on the
limits as defined by the Cabot superintendent. Figure 4.6-2 shows the locations of the soil
borings relative to the reserve pit. One sample was collected from each boring for laboratory

analysis of the Pit/Frac suite of constituents (Appendix A — Table 2).

46.2 - --12 Wellsite Surface Water Sampling and Rationale

.......

was collected from the spring located upgradient of the Wellsite and the second sample was

collected from the creek formed by the spring, downgradient of the Wellsite and immediately

VOCs acetone (a common laboratory contaminant) and 2-butanone were present at

concentrations below their respective SHS R-U MSCs. A number of metals were present but
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at concentrations below their respective SHS R-U MSCs with the exception of arsenic, which
was observed at concentrations above the SHS R-U MSC, but within the range of naturally
occurring background concentrations observed in the area. Indicator parameters ASTM
chloride in soil, MBAS, and ethylene glycol were not detected at their respective laboratory
reporting limits.

4.6.4 -2 Surface Water Quality Resuits and Comparison to Standards

Surface water quality sample laboratory results are presented on Table 4.6-2. The indicator
parameter MBAS, along with the VOCs and SVOCs analyzed were not detected above their
respective laboratory reporting limit for any constituent in any of the three samples at the Ely
2/5H Wellsite. Total metals analyses identified detectible concentrations of 11 metals
(aluminum, barium, cadmium, calcium, iron, lead, magnesium, manganese, potassium,
sodium, and zinc). Barium, calcium, magnesium, manganese, potassium, and sodium were
detected in the dissolved (filtered) portion of the sample. Chloride and TDS were not
detected at concentrations above the respective human health surface water quality criteria
in either sample. DRO were not detected in any sample by any of the test methods used.
None of the surface water chemistry parameters analyzed were detected at a concentration
above its respective surface water quality criteria, except for aluminum and iron in the

downstream stream sample, as discussed below.

No constituent was detected in surface water above the surface water quality criteria for
human health for the constituent. No constituent was detected above its surface water
quality criteria for aquatic life except total aluminum and total iron in the unfiltered
downgradient stream sample. Aluminum and iron were not detected at the laboratory
reporting limit and no other constituents exceeded the surface water quality criteria as total
recoverable, as would have been expected to be observed if these results were attributable
to drilling activities. These results indicate that the observed total aluminum and total iron
concentrations are associated with sediment collected from the stream. The aluminum and
iron observations are consistent with expected variability in sediment and surface water

quality. They do not indicate impacts related to Cabot's operations at the Ely 2 Wellsite.

4.7 i=—1 4/6H WELLSITE
URS sampled soil from each of seven exploratory test pits excavated at thej-—-i 4/6H Wellsite

(Figure 4.7-1). Sampling was performed to evaluate for potential impacts from a purported
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hydrofracturing fluid release to the surface and to the north and northwest of the Wellsite.

Four soil test pits were targeted to the areas on and immediately northwest of the Wellsite,

and three were excavated and sampled further downhill from the Wellsite toward the

northeast (Figure 4.7-2). The rationale for selecting the sampling locations is as follows:

Test Pit ID Location Rationale Purpose
-4-P1 Northwest of well ELY 4 near the northwestern edge of the | Evaluate soil quality nearest
Wellsite {ocation of purported release
4-P2 North-northwest of well ELY 4 near the northwestern edge | Evaluate soil quality nearest
of the Wellsite location of purported release
4-P3 Immediately west of the Wellsite in a drainage swale that Evaluate soil quality where fluid
originates near the western edge of the Wellsite could migrate
4-P4 North of the Wellsite immediately downhill from well ELY 6 | Evaluate soil quality immediately
downslape from location of
purported release
4-P5 Immediately west of the Wellsite in a drainage swale that Evaluate soil quality where fluid
originates near the western edge of the Wellsite, 50 feet could migrate
northeast of ELY-4-P3
4-P6 North of the Wellsite immediately downhill from well ELY 6 | Evaluate soil quality immediately
downslope from location of
purported release
4-p7 Low point in drainage swale near Ely driveway Evaluate soil quality where fluid
could accumulate

Each test pit was excavated to approximately 4 ft. bgs. The materials encountered beyond

the limit of the Wellsite (at pitsi......
silty clay with gravel and cobbles:
-+4-P1 and e e

(it -

4-P2) and in the fill slope to the northeast (pits {-—~

-.14-P7) consisted of native red

The materi:als encountered beneath the Wellsite proper

—4—P4 and Ex. 6 - Personal Priv

acy

4-P6) was a mixture of cobble and boulder fill with reworked native soil. Two samples were

collected from each test pit; one from 1.5 to 2 ft. bgs and a second from 3.5 to 4 ft. bgs.

Each soil sample was submitted for analysis of the Extended List of constituents (Appendix

A - Table 2).

DIM0209034
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One sample i“—-4-P3B) was collected with a field duplicate {..-+4-P3C) for quality

assurance purposes.

472 - wur§4/6H Wellsite Surface Water Sampling and Rationale

URS collected two surface water samples: one from the groundwater spring located near the

~iresidence and the second from the pond itself, downgradient of the Wellsite and

DIM0209034

were analyzed for the Extended List of constituents (Appendix A — Table 1).

One sample {-—-:DW Seep) was collected with a field duplicate (Ely-DW Seep-D) for quality

assurance purposes.

Table 4.7-1. The VOCs acetone (which is commonly associated with field sample
preservation and laboratory handling), 2-butanone, carbon disulfide, ethylbenzene, p-
isopropyltoluene, and toluene were present but at concentrations below their respective SHS
R-U MSCs. Arsenic was detected at concentrations above its SHS R-U MSC in nine of the
15 samples analyzed, with a maximum observed concentration of 35.9 mg/kg, which is within
the range of naturally-occurring arsenic for soil in the area. The indicator parameter DRO
was detected in five samples from test pits P1 through P4 (nearest the Wellisite). DRO is not
regulated so comparison to standards is made using the PA Short List for Diesel. No
constituents were present above their respective SHS R-U MSCs. The indicator parameters

MBAS and ethylene glycol were not detected above their laboratory reporting limits.

4.7.4 4/6H Wellsite Surface Water Quality Results and Comparison to
Standards

Surface water quality sample laboratory results are presented on Table 4.7-2. None of the

VOCs and SVOCs or indicator parameters MBAS and DRO were detected above the

laboratory reporting limit for any constituent in any of the three samples (two discrete and

L4/6H  Wellsite., Total metals analyses identified detectible

one duplicate) at }

concentrations of ten metals (aluminum, barium, calcium, copper, iron, magnesium,

manganese, potassium, silver, and sodium) in thei __ | pond water. Barium, calcium,
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magnesium, manganese, potassium, and sodium were detected in the dissolved (filtered)
portion of that sample. All of these metals/constituents were detected below surface water
quality criteria and present no threat. Chloride and TDS were present in both samples but at

concentrations below their surface water quality criteria. Similar compounds were detected

for the ......DW seep. DRO were not detected in any sample by any of the test methods

used. The pH of the Ely Pond sample and the i---drinking water seep were 5.8 and 5.6

respectively, below the ambient surface water quality criteria range. For all other
constituents, none of the surface water constituents analyzed were detected at a

concentration above its respective surface water quality criteria .

4.8 exo-renonarmery 12/7TH NW WELLSITE

(Figure 4.8-1). Sampling was performed to evaluate for possible impacts from purported

releases of hydro-fracturing fluid and diesel fuel to the surface on the Wellsite.

4.8.1 ees-rema ey | 27 M NWW Wellsite Test Pit Excavation and Rationale
Two of the test pits excavated at the .

L

near the southeastern corner of the _pad and the remaining 14 pits were located using the
Systematic Random Sampling Workbook developed by PADEP to minimize sampling bias,
increase the likelihood that any remaining impacts are identified, and to provide a basis for
attainment of an Act 2 standard (Figure 4.8-2). A copy of the Random Sampling Workbook
used to select test pit locations is included in Appendix B.

Test Pit ID Location Rationale Purpose

G-7-P1 Targeted to southeastern corner of Wellsite beyond edge of Evaluate soil near topographic low
southern reserve pit on Wellsite

G-7-P2 Targeted to east-southeastern edge of Wellsite beyond edge | Evaluate soil near topographic low
of eastern reserve pit on Wellsite

G-7-P3 Randoem location at grid coordinate (217.8, 20.6) Evaluate soil quality across

Wellsite without sampling bias

G-7-P4 Random location at grid coordinate {222.7, 59.3) Evaluate soil quality across
Wellsite without sampling bias

G-7-PS Random location at grid coordinate (225.5, 89.3) Evaluate soil quality across
Wellsite without sampling bias
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Test Pit ID Location Rationale Purpose

G-7-P6 Random location at grid coordinate {221.1, 101.0) Evaluate soil quality across
Wellsite without sampling bias

G-7-P7 Random location at grid coordinate {189.6, 90.0) Evaluate soil quality across
Wellsite without sampling bias

G-7-P8 Random location at grid coordinate (164.0, 63.4) Evaluate soil quality across
Wellsite without sampling bias

G-7-P9 Random location at grid coordinate (132.5, 7.2) Evaluate soil quality across
Wellsite without sampling bias

G-7-P10 Random location at grid coordinate (79.2, 21.6) Evaluate soil quality across
Wellsite without sampling bias

G-7-P11 Random location at grid coordinate (39.0, 53.7) Evaluate soil quality across
Wellsite without sampling bias

G-7-P12 Random location at grid coordinate (71.8, 85.3) Evaluate soil quality across
Wellsite without sampling bias

G-7-P13 Random location at grid coordinate (18.9, 88.9) Evaluate soil quality across
Wellsite without sampling bias

G-7-P14 Random location at grid coordinate (15.1, 31.7) Evaluate soil quality across
Wellsite without sampling bias

G-7-P15 Random location at grid coordinate (11.9, 7.4) Evaluate soil quality across
Wellsite without sampling bias

G-7-P16 Random location at grid coordinate (12.4, 79.7) Evaluate soil quality across
Wellsite without sampling bias

DIM0209034

Each test pit was excavated to approximately 4 ft. bgs. The materials encountered consisted
of fill material comprised of a mixture of native red silty clay with gravel, cobble and boulders
and native glacial till beneath a veneer of gravel. The test pits along the exireme eastern
edge of the Wellsite encountered fill to 4 ft. bgs, consisting of cobble and boulders with minor
silt and clay. Two samples were collected from each test pit; one from 1.5 to 2 ft. bgs and a
second from 3.5 to 4 ft. bgs. Each soil sample was submitted for analysis of the Pit/Frac
Suite of parameters (Appendix A -~ Table 2).

One sample (G-7-P11B) was collected with a field duplicate (G-7-P11c) for quality assurance

purposes.
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Standards
The results of soil quality analyses for Gesford 2/7H NW Wellsite soil samples are provided
on Table 4.8-1, The VOCs acetone (which is commonly associated with field sample
preservation and laboratory handling), 1,2,4-trimethylbenzene, carbon disulfide, and
tetrachloroethene were present at concentrations below their respective SHS R-U MSCs.
With the exception of acetone, the VOCs detected were limited to five samples from three of
the 16 test pits excavated and sampled. None of the SVOCs analyzed were detected at
concentrations above their respective SHS R-U MSCs. Arsenic was detected at
concentrations above its SHS R-U MSC in 28 of the 33 samples analyzed, with a maximum
observed concentration of 42.6 mg/kg, which is within the range of naturally-occurring
arsenic for soil in the area. The other metals detected were not present at concentrations
above their respective SHS R-U MSCs in any sample. Indicator parameters MBAS and
ASTM chloride in soil were detected at low concentrations in one and seven, respectively, of

the 33 samples analyzed and present no threat at these levels.

4.9 Ex. 6 - Personal Privacy 3/9 WELleTE

URS drilled five soil borings, sampled soil from these five boreholes, and excavated and

sampled soil from each of six test pits at this Wellsite (Figure 4.9-1). Two surface water
samples were collected from the unnamed tributary to Meshoppen Creek immediately to the
east and southeast, one upstream and the second downstream of the Wellsite (Figure 4.9-
3).

4.9.1
The five soil borings were oriented so as to evaluate for potential presence of released fluids
in the fill material on which the pad is built. Four borings were located to target the presumed

hydraulically downgradient side of the Wellsite to evaluate for fluid movement toward the

3V well to evaluate

2

stream to the southeast. The fifth boring was located near the {esrmmrm

subsurface soil quality near the purported release associated with the driling of this well.
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-1 3/9 Wellsite. The
locations of the i+ i 3/9 test pits are shown on Figure 4.9-2. Sampling was performed to

evaluate for possible impacts from a release of diesel fuel to the surface on the Wellsite. The

test pits were located to target the area immediately east of the i-:

cy 9V well where the
drilling rig sat and where the diesel tank release purportedly occurred. Each of the six test pit
locations were selected to evenly distribute samples across the areas where residual diesel
impacts would most likely still have been present if the purported release had, in fact,

occurred where alleged.

Two test pits encountered the tops of the former reserve pits at the intended locations (G-3-
P5 and G-3-P6). The former reserve pits were identified by the presence of a black heavy
gauge plastic liner at approximately 2 ft. bgs. These two test pits were immediately

abandoned and subseqguentily relocated as described below.

An odor was noted on the soil in test pit G-3-P1, so the two relocated test pits were installed
to the south and west of pit G-3-P1 to delineate, in conjunction with the other test pits, all four
sides of that location. Two samples were collected from fill material in each test pit; one from
1.5 to 2 ft. bgs and a second from 3.5 to 4 ft. bgs. Each soil sample was submitted for
analysis of the Pennsylvania Short List for Diesel (Appendix A — Table 2).

2

4 9 3 Ex. 6 - Personal Privacy
-5

The results of soil quality analyses for Gesford 3/9 Wellsite soil boring samples are provided

3/9 Wellsite Soil Quality Results and Comparison to Standards

on Table 4.9-1. The VOCs acetone (which is commonly associated with field sample
preservation and laboratory handling), 2-butanone, and carbon disulfide were present but at
concentrations below their respective SHS R-U MSCs. None of the SVOCs analyzed were
detected at concentrations above their respective SHS R-U MSCs. Manganese was
detected in one sample at a concentration above the SHS R-U MSC. Arsenic was detected
at concentrations above its SHS R-U MSCs in each of the five samples analyzed, with
concentrations ranging from 15.2 mg/kg to 35.6 mg/kg, which is within the range of naturally-
occurring arsenic for soil in the area. The other metals detected were not present at
concentrations above their respective SHS R-U MSCs in any sample. Indicator parameters
MBAS, ethylene glycol, and ASTM chloride in soil were not detected in any of the samples

analyzed at concentrations above their respective laboratory reporting limit.
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The results of soil quality analyses for i*""™"™:3/9 test pit samples are provided on Table

4.9-2. Test pit soil samples identified the diesel fuel constituents ethylbenzene, cumene,
naphthalene, toluene, 1,2,4-trimethylbenzene and 1,3,5-trimethylbenzene at concentrations
above the laboratory reporting limit in both samples from test pit G-3-P1. Each of these
compounds was detected at concentrations below their SHS R-U MSCs. Regulated diesel
fuel constituents were not detected at concentrations above their SHS R-U MSCs in any of

the other ten soil samples analyzed.

Standards
The results of surface water quality analyses for Gesford 3/9 water samples are provided on
Table 4.9-3. Total metals analyses identified detectible concentrations of eight metals
(aluminum, barium, calcium, iron, magnesium, manganese, potassium, and sodium).
Barium, calcium, iron, magnesium, manganese, potassium, and sodium were detected in the
dissolved (filtered) portion of the sample. Chloride and TDS were present in both samples at
concentrations below their surface water quality criteria. None of the surface water
constituents analyzed were detected at a concentration in excess of its respective-surface

water ambient water quality criteria.

4.9.5 Summary of Reports Detailing Remediation of Releases at the : es-rromar
3/9 Wellsite

3VIVO Wellsite were investigated by Cabot as

Ely’s allegations but were undertaken during this phase of assessment for completeness due

to the other work performed at this Wellsite as described in the previous section.

January 30, 2009 Release

On Friday January 30, 2009 at about 5:00 AM, a fitting failed on the fuel supply line that
extended from the end of the worker trailer diesel fuel tank to a portable generator, releasing
diesel to the surface of the drill pad. The release lasted for a period of about 10 minutes and
site personnel estimated that about 75 gallons of diesel fuel was released to the surface of

the drill pad that was covered in snow and ice at the time. The diesel fuel impacted an area
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about 10’ x 10’ behind the trailer and about 5’ x 20" at the side of the trailer. The extent of
impact was limited due primarily to the short duration of the release (time between the failure
of the fitting and subsequent control of the release) and the fact that the ground was frozen
and covered with snow and ice. Therefore, the diesel had no opportunity to impact the

subsurface.

Oil soaks were put down immediately after the spill was detected to soak up as much diesel
fuel as possible. GDS then removed all visually impacted snow and ice plus an additional
1/2 inch of surface material from the top of the drili pad via backhoe. The impacted material
was placed in a dumpster and subsequently disposed by Diaz Disposal, LLC at the Keystone
Sanitary Landfill. Eight test pits were excavated to a depth of about 3 feet bgs o evaluate
subsurface conditions and to allow sampling at the 0.5 — 1 foot ft. bgs interval in the area of
the spill. Each pit was sampled at 0.5 - 1 ft. bgs and the samples were analyzed for the PA
Short List for Diesel Products. Analytical results for the eight samples collected indicate the
remediation effort successfully attained the SHS R-U MSCs for all constituents on the PA
Short List for Diesel Products.

This information was summarized in a report prepared by URS dated August 28, 2009 that
was transmitted to the PADEP on September 16, 2009.

August 19, 2009 Release and August 21, 2009 Report of Diesel Odors From Soil at the
Southeast Corner of the Wellsite

On August 19, 2008, a tank was overfilled with diesel fuel. On-site personnel estimated the
release to be about 60 gallons; however, the NOV issued by PADEP dated August 21, 2009
identified the release to be about 100 gallons. The diesel was released directly to the well
pad and traveled north-northwest on the well pad. Migration of the released diesel was
controlled using absorbent mats and booms. Impacted soil was excavated from the

impacted area and staged on the well pad.

On August 21, 2009, PADEP received a complaint concerning a petroleum odor originating
from soil off the southeast corner of the well pad. PADEP inspected the area on August 21,
2009 and determined that petroleum products were present in the soil. Shortly afterward,
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Cabot excavated shallow soils from this area and staged them on the well pad for

characterization and disposal.

The results of confirmational sampling at both locations, conducted by Resource
Environmental Management, Inc., demonstrated attainment of the SHS R-U MSCs for all
constituents on the PA Short List for Diesel Products. This information was summarized in a
report prepared by Environmental Resource Management, Inc. dated October 27, 2009 that
was submitted to PADEP. Cabot received Relief From Further Remediation Liability
Protection under Act 2 for both of the August 2009 releases.

410 "2 WELLSITE

Iocatio-ns f?om the creek immediately to the east ofi_ i 2 Wellsite, on each upgradient and

édiately to the east.

4.10.1 - 2 Wellsite Soil Boring Installation and Rationale
The two soil bonngs were located adjacent to the reserve pit and targeted to the presumed
hydraulically downgradient side as near as practicable to the edge of the pit based on the
limits as defined by the Cabot superintendent. Figure 4.10-2 shows the locations of the soil

borings relative to each reserve pit.

4.10.2 |

12 Wellsite Test Pit Excavation and Rationale
Since there was no visual evidence of stressed vegetation or hydrocarbon odors noted when

traversing the Wellsite and slope, test pit locations were targeted at regular intervals along
the reclaimed sides of the Wellsite. The test pits were situated with three test pits excavated
into the western face of the reclaimed high wall (the long axis of the Wellsite) and one test pit

excavated into the southern face. The locations of thei | 2 test pits are shown on Figure
4.10-2.

Each test pit was excavated both downward and inward into the reclaimed slope to depths of
4 to 5 ft. bgs. The material excavated was a mixture of reworked fill consisting of cobbles
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and boulders mixed with native red silty clay and gravel. Two samples were collected from
each test pit: one from 1.5 to 2 ft. bgs and a second from 3.5 to 4 ft. bgs. Each sample was
submitted for analysis of the PA Short List for Diesel (Appendix A — Table 2).

One sample i.......r2-P1A) was collected with a field duplicate _+2-P1C) for quality

assurance purposes.

4.10.3 |- 2 Wellsite Surface Water Sampling and Rationale
URS collected three surface water samples for the Lewis 2 Wellsite: an upgradient sample

downgradient sample from the confluence of Burdick Creek with Meshoppen Creek (Figure
4.10-3). Samples were analyzed for the Extended List of constituents (Appendix A - Table
1).

4.10.4 i-......2 Wellsite Soil Quality Results and Comparison to Standards

The results of soil quality analyses for the 2 Wellsite soil boring samples are provided

on Table 4.10-1. None of the organic constituents analyzed were present at concentrations
above laboratory reporting limits except for acetone (which is a common laboratory
contaminant). A number of metals were detected; however, none of those detected were at
concentrations above their respective SHS R-U MSCs. Indicator parameters ASTM chloride
in soil, MBAS, and ethylene glycol were likewise not detected above the laboratory reporting

limits.

The results of test pit soil quality analyses are summarized on Table 4.10-2. None of the
constituents on the PA Short List for Diesel analyzed were detected at concentrations above
their respective SHS R-U MSCs.

4.10.5 ieov cv2 Wellsite Surface Water Quality Results and Comparison to

The results of surface water quality analyses for..~..-.. 2 Wellsite surface water samples are

provided on Table 4.10-3. Total metals analyses identified detectible concentrations of 17

metals in the pond sample, while the stream samples identified only aluminum, barium,
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calcium, iron, magnesium, manganese, potassium, and sodium above the laboratory
reporting limits. The dissolved (filtered) portions of the three samples identified detectible
concentrations of barium, calcium, iron, magnesium, manganese, potassium, and sodium
only. None of the metals detected in either the filtered and unfiltered samples were present
at concentrations above the surface water quality criteria for the constituent. Chloride and
TDS were detected in each of the three samples but at concentrations below the surface
water quality criteria. VOCs, SVOCs, and DRO were not detected above the laboratory

reporting limits in any sample by any of the test methods used.

None of the surface water constituents analyzed in any sample collected from any location in
the vicinity of the Wellsite were detected at a concentration above the human health based
surface water quality criteria for human health. No surface water constituents analyzed
were detected in either the upgradient or downgradient stream samples at a concentration
above the surface water quality criteria for aquatic life. In the sample from the pond, total
aluminum and total iron was detected above the surface water quality criteria for agquatic life.
Aluminum and iron were not detected in the dissolved phase in any sample, and no other
constituent was dstected above its surface water quality criteria for any sample. These
results indicate that total aluminum and total iron are associated with sediment collected from
the pond. Concentrations of total aluminum and total iron observed in the vicinity of the
Wellsite are within the anticipated range of concentrations for the pond and wetland
environments. In ponds and wetlands, aluminum and iron concentrations often vary widely
and range higher than in streams due to a variety of naturally-occurring detritus and humic
material that collects in areas of standing water and variables such as depth, rainfall, use,
turbidity, and water chemistry. The concentrations of aluminum and iron observed in the
pond do not indicate releases or water quality impacts related to Cabot's operations at the

Lewis 2 Wellsite.

4.11 joroei § WELLSITE

URS drilled two soil borings and collected soil samples from these two soil boreholes at the

Teel 5 Wellsite (Figure 4.11-1). In addition, URS collected surface water samples from three

locations.
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4111 -5 Wellsite Soil Boring Locations and Rationale

The two soil borings were located adjacent to the reserve pit and targeted to the topographic
and presumed hydraulically downgradient side, as near as practicable to the edge of the pit
based on the limits as defined by the Cabot superintendent. Figure 4.11-2 shows the

locations of the soil borings relative to the reserve pit.

4.11.2 "~ 5 Wellsite Surface Water Sampling Locations and Rationale

URS collected surface water samples at three locations to evaluate water quality in areas
where purported releases would be expected to result in impacts and in areas removed from
potential impacts from the Wellsite to provide comparison to background conditions (Figure

4.11-3). Surface water samples were collected: (1) in Meshoppen Creek upgradient (Teel 5-

downslope from the |......i5 Wellsite (Teel 5-B).

4.11.3 75 Wellsite Soil Quality Results and Comparison to Standards

None of the organic constituents analyzed were present at concentrations above laboratory
reporting limits except for acetone (probable laboratory contaminant). A number of metals
were present but at concentrations below their respective SHS R-U MSCs. Indicator
parameters ASTM chloride in soil, MBAS, and ethylene glycol were not detected in either soil

sample above the laboratory reporting limits.

4.11.4 1 5 Wellsite Surface Water Quality Results and Comparison to
Standards

The results of surface water quality analyses for the + 5 Wellsite water samples are

...........

provided on Table 4.11-2. Total metals analyses identified detectible concentrations of eight
metals (aluminum, barium, calcium, iron, magnesium, manganese, potassium, and sodium)
in the three sarnples. The dissolved (filtered) portions of the three samples identified
detectible concentrations of barium, calcium, iron, magnesium, manganese, potassium, and
sodium only. None of the metals detected in either the filtered and unfiltered samples were
present at concentrations above the surface water quality criterias for the constituent.
Chloride and TDS were detected in each of the three samples but at concentrations below

their respective surface water quality criteria. VOCs and SVOCs were not detected above
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the laboratory reporting limits in any of the surface water samples. The indicator parameter
DRO was detected above the laboratory reporting limits in the upgradient sample but not in
either of the other two (downgradient) Teel 5 Wellsite surface water samples.

4.11.5 Summary of Reports Detailing Remediation at the Teel 5 Wellsite

Two releases of diesel fuel at the Teel 5 Wellsite were investigated by Cabot as detailed

below. These findings are not part of the assessments made in response to Mr. iccvn

allegations but were undertaken during this phase of assessment for completeness due to

the other work performed at this Wellsite as described in the previous section.

June 3, 2008 Release

On June 3, 2008 at about 6:00 AM, the GasSearch Drilling Services Company (GDS) drilling
crew found a fuel line leaking on the drill pad of Teel § Wellsite. Diesel had covered part of
the well pad, and was releasing from the pad, down the hillside (and into the ground surface),
seeping from the hillside into a drainage ditch along Herb Button Road, flowing into a culvert
under the road, and onto a hillside that drained to a flooded area created by a beaver activity
(dams). Interim remedial measures were implemented to contain the release and recover
free product. Absorbent materials were placed on the impacted area by the crew. About 700

gallons of diesel was recovered within 2 days of the release.

Two applications of Petrox® & water mixture consisting of activated microbes as
bicaugmentation of naturally occurring microbes and nutrients to promote microbial activity
and lime were applied on the impacted areas. The seep area of the drill pad was excavated
and potentially impacted soil was visually evaluated and sampled to evaluate for diesel
constituents during Wellsite recovery and restoration. Soil samples were collected,
analyzed, and evaluated for attainment with Act 2 cleanup standards. The results indicated
the cleanup attained compliance with the SHS R-U MSCs for all constituents on the PA Short
List for Diesel Products.

This information was summarized in a report prepared by URS dated November 3, 2009 that
was submitted to PADEP. Cabot received Relief From Further Remediation Liability

Protection under Act 2 for this release.

54

DIM0209034 DIM0209093



4.12 TEEL 6 WELLSITE

URS collected 13 soil samples from one over-excavated test pit at the Teel 6 Wellsite
(Figure 4.12-1). In addition, URS collected surface water samples at two locations on
Meshoppen Creek.

4.12.1 Teel 6 Wellsite Test Pit Excavation and Rationale
URS collected soil samples from within a large exploratory test pit at the Teel 6 Wellsite
(Figure 4.12-2). Sampling was performed to evaluate for potential impacts from a 55-gallon
drum that had been buried on this Wellsite and subsequently excavated and removed from
this Wellsite.

The approximate locations for test pit excavation and soil sampling were provided by a
former GDS employee. Excavations in these areas encountered bedrock within 1 ft. bgs.
After discussions with another GDS employee who was present when the drum was
excavated, it was decided to attempt digging approximately 20 feet south of the original
(reported) locations. The GDS employee further indicated that the drum was encountered
between 4.5 and 5.5 ft. bgs within a lined drainage swale. This excavation encountered fill in
an abandoned drainage channel. This exploratory test pit was enlarged to evaluate the
character of the fill and identify the edges of the abandoned drainage channel. Black plastic
used to line the abandoned drainage channel was encountered between 6 and 7 ft. bgs.
Based on the accuracy of the information provided by the GDS employee and the presence
of the plastic liner, it was decided that this second test pit had been installed in the correct

location to evaluate for potential releases from the buried drum.

The exploratory test pit was over-excavated to a final dimension of approximately 8 feet wide
by 12 feet long, oriented in a general north-south direction (parallel fo the top of the slope).
Due to the enlarged size of this test pit, samples were obtained from each of the four
sidewalls rather than extending the pit further or excavating at a greater distance, which may
have removed potentially impacted materials. Three samples were obtained from each

sidewall as follows:
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Test Pit 1D Location Rationale Purpose

TEEL-6-P1 Southern sidewall at 2, 5, and 6 ft. bgs Evaluate soil quality near the
surface, at, and below the
purported depth of the buried
drum, respectively

TEEL-6-P2 Eastern sidewall at 2, 4, and 6 ft. bgs Evaluate soil quality near the
surface, at, and below the
purported depth of the buried
drum, respectively

Teel-6-P3 Western sidewall at 1.5, 4.5, and 5.5 ft. bgs Evaluate soil quality near the
surface, at, and below the
purported depth of the buried
drum, respectively

TEEL-6-P4 Northern sidewall at 2, 4.5, and 5.5 ft. bgs Evaluate soil quality near the
surface, at, and below the
purported depth of the buried
drum, respectively

DIM0209034

One sample (TEEL-6-P1B) was collected with a field duplicate (TEEL-6-P1D) for quality

assurance purposes.

Each sample collected was submitted for analysis of the PA Short List for Petroleum
Products (Appendix A — Table 2) and ethylene glycol.

4.12.2 Teel 6 Wellsite Surface Water Sampling and Rationale
Two surface water samples were collected at the Teel 6 Wellsite from Meshoppen Creek,
one upgradient and one downgradient of the Wellsite (Figure 4.12-3). The upgradient
location was selected from the swampy area at the base of the slope below and hydraulically
upstream from the Wellsite, while the downgradient location was placed at the outlet from

this swampy area.

4.12.3 Teel 6 Wellsite Soil Quality Results and Comparison to Standards
The results of soil quality analyses for the Teel 6 Wellsite soil samples are provided on Table
4.12-1. None of the VOCs or SVOCs analyzed were present at concentrations above their
respective laboratory reporting limits. Lead was detected in each of the 13 soil samples but
at concentrations below its SHS R-U MSC. Ethylene glycol was not detected in any soll
sample from the Teel 6 Wellsite above the laboratory reporting limit.
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4.12.4 Teel 6 Wellsite Surface Water Quality Results and Comparison to
Standards
The results of water quality analyses for the Teel 6 Wellsite samples are provided in Table
4.12-2. Constituents of the PA Short List for Diesel were not detected at concentrations
above the laboratory reporting limit.

413 TEEL 7 WELLSITE
URS conducted sampling and analysis of soil samples from two soil borings (2 samples) and

surface water samples at four locations (4 samples) at the Teel 7 Wellsite (Figure 4.13-1).

4.13.1 Teel 7 Wellsite Soil Boring Locations and Rationale
Two soil borings were located adjacent to the reserve pit and targeted to the topographic and
presumed hydraulically downgradient side, as near as practicable to the edge of the pit
based on the limits as defined by the Cabot superintendent. Figure 4.13-2 shows the

locations of the soil borings relative to the reserve pit.

4.13.2 Teel 7 Wellsite Surface Water Sampling and Rationale
URS collected four surface water samples associated with the Teel 7 Wellsite: a wetland
associated with Meshoppen Creek, immediately upgradient and downgradient of the
Wellsite; and downstream of the wetland immediately downgradient of the Wellsite (Figure
4.13-3).

4.13.3 Teel 7 Wellsite Soil Quality Results and Comparison to Standards
The results of soil quality analyses for the Teel 7 Wellsite soil samples are provided on Table
4.13-1. With the exception of acetone (which is commonly associated with field sample
preservation and laboratory handling), none of the VOCs and SVOCs analyzed were
detected at concentrations above their respective laboratory reporting limits. A number of
metals were present but at concentrations below their respective SHS R-U MSCs. Indicator
parameters ASTM chloride in soil, MBAS, and ethylene glycol were not detected in either soil

sample at concentrations above their respective laboratory reporting limits.
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4.13.4 Teel 7 Wellsite Surface Water Quality Results and Comparison to
Standards

The results of surface water quality analyses for Teel 7 Wellsite water samples are provided

on Table 4.13-2. Due 1o its proximity, the data from the Teel 5 Wellsite downgradient

surface water sample was used as an additional upgradient water quality point for

cornparison.

VOCs, SVOCs, and DRO were not detected in surface water samples above the laboratory
reporting limit, with the exception of bis(2-ethylhexyl) phthalate in one of the samples from
the wetland that was detected slightly above the laboratory reporting limit, but did not exceed

the surface water quality criteria.

Chloride and TDS were not detected at concentrations above their respective surface water
quality criteria-in each of the three samples. Alkalinity ranged from 24 mg/l to 30 mg/l, while
the pH of the sample from a wetland immediately downgradient of the Teel 7 Wellsite was
lower than the surface water quality criteria for aquatic life. The sample further downgradient

had a neutral pH.

Total metals analyses identified detectible concentrations of 17 metals in samples from the
wetlands upgradient (Teel 7-A) and downgradient (Teel 7-B) of the Wellsite, The total metals
samples from further upgradient (Teel 5-C) and downgradient (Teel 7-C) locations relative to
Teel 7 Wellsite identified only aluminum, barium, calcium, iron, magnesium, manganese,
potassium, and sodium above the laboratory reporting limits. The dissolved (filtered)
portions of the three samples identified detectible concentrations of barium, calcium, iron,

magnesium, manganese, potassium, and sodium only.

No metals were detected above the surface water quality criteria with the exception of
aluminum and iron in the two samples from the wetlands (Teel 7-A and 7-B). Total aluminum
and total iron from the sample from each wetland were above the surface water quality
criteria for aquatic life. Dissolved iron in wetland sample Teel 7-B was also above the
surface water quality criteria for human health, likely due to the relatively low pH observed in
this wetland that is typical of naturally-occurring conditions in such environments. No other
metals or other constituents were detected above their surface water quality criterias, as

would have been expected had the results been attributable to drilling activities. The
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aluminum and iron observations are consistent with expected variability in sediment and
surface water quality in pond and wetland environments. In ponds and wetlands, aluminum
and iron concentrations often vary widely and range higher than in streams due to a variety
of naturally-occurring detritus and humic material that collects in areas of standing water and
variables such as depth, rainfall, use, turbidity, and water chemistry. These results indicate
that the aluminum and iron observations are associated with sediment in the wetland
environment. They do not indicate releases or water quality impacts related to Cabot's
operations at the Teel 7 Wellsite.
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50 SUMMARY AND CONCLUSIONS

This investigation involved analyses of constituents for which there is an established
medium-specific concentration (MSC) in soils as well as several indicator parameters for
which there is no MSC, but that could indicate past releases from processes related to

natural gas operations.

The “indicator parameters,” including Methylene Biue Active Substances (MBAS -
surfactants), ethylene glycol, and DRO, were not commonly present in soil and surface water
at the Wellsites evaluated. Of the 13 Wellsites studied, one or more of these indicator
parameters were detected at six. MBAS were detected in soil at Black 1H, Brooks 1H, Ely
1H/5H7H, and Gesford 2/7H NW. Either DRO or regulated diesel constituents were detected
in soil at Brooks 1H, Ely 4/6H, Gesford 2/7H NW and Gesford 3/9. DRO were detected in

surface water at one Wellsite (Teel 5), but in the upstream sample relative to this Wellsite.

This investigation also sampled for constituents for which PADEP has established either an
MSC in soils or groundwater, or water quality criteria for surface water. The investigation
detected such constituents in a limited number of the Wellsites investigated, but none were
detected above its Statewide Health Standard (SHS) residential, used-aquifer (R-U) Medium-
Specific Concentration (MSC), except for manganese in a few isolated soil samples, and
arsenic in soil. However, the Wellsites meet PADEP’s standards under an Act 2 attainment
demonstration for manganese and arsenic under the Statewide Health or Background
Standards. Arsenic in soil was observed at concentrations within the range of naturally-
occurring background concentrations observed in the area, as discussed in more detail

below.

Overall, metals were the most commonly detected of the constituents in both soil and surface
water samples. The most common naturally-occurring mineral-forming metals such as
aluminum, iron, manganese, magnesium, potassium, and sodium were identified in the
majority of samples. The presence of these metals, at the concentrations observed, are
indicative of the normal mineral content of the soil and water sampled and do not provide

evidence of a release.
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Arsenic was the only metal observed in soil at concentrations above its Statewide Health
Standard (SHS) residential, used-aquifer (R-U) Medium-Specific Concentration (MSC) at
several Wellsites. It was detected above its SHS R-U MSC sporadically across the study
area, both in soil and fill materials used to construct Wellsites. Arsenic or arsenic-based
compounds are not known to be used in drilling or hydraulic fracturing or in substances that
are alleged by Mr. Ely to have been released at the various Wellsites evaluated. The range
of arsenic concentrations detected is narrow, with no soil sample showing arsenic above
42.6 mg/kg. Prior studies of naturally occurring arsenic in soil performed by Cabot in Dimock
and Springville Townships have shown that the natural background concentration of arsenic
has been up to 236 mg/kg. Arsenic at the observed concentrations is representative of the
range of native content in soil and bedrock in the study area and within the naturally-

occurring background concentrations in the area of these Wellsites.

The specific results of sampling and analysis of soil from soil borings and test pits, and

surface water samples, by individual Wellsite, are summarized below.

5.1 Black 1H Wellsite

Sampling and analysis of soil from two soil borings (2 samples) and 12 surface soil locations
(12 samples), and surface water samples from two locations (2 samples) at the Black 1H
Wellsite identified the following:

e Low levels (less than 1 mg/kg) of the indicator parameter MBAS were observed in
subsurface soil at this Wellsite in one of two samples. No standard is promulgated for
MBAS, which could be indicative of either naturally occurring or man-made
surfactants;

s Metals detected in soil were observed at concentrations below their SHS R-U MSCs;

e No volatile Organic Compounds (VOCs) or Semi-Volatile Organic Compounds
(SVOCs) were detected in soil above their respective SHS R-U MSCs; and

e Surface water samples collected shortly after the suspected released indicated metal
constituents higher than the surface water quality criteria. Surface water analyses for
the two surface water samples collected in late 2009 show no constituents above the
surface water quality criteria except for total aluminum in one of the two
downgradient, unfiltered samples, which was very slightly higher than the surface

water quality criteria for aquatic life. These observations are consistent with expected
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variability in sediment and surface water quality. They do not indicate current surface
water impacts at the Black 1H Wellsite.

URS later installed three groundwater monitoring wells and sampled them in November
2010,March 2011, June 2011, and August 2011. The results of the quarterly sampling for a
one-year period demonstrate attainment of the SHS R-U MSC for groundwater at the
downgradient point of compliance (MW-1) under Act 2. Results of confirmational soil
sampling and groundwater monitoring, as well as surface water sampling done shortly after
the suspected release, are reported in a Remedial Investigation and Final Report (“Final
Report”) submitted to PADEP by Cabot with this report.

The 2010-2011 groundwater findings detailed in the Final Report are summarized below:

s As is typical in groundwater sampling, total and dissolved metals were detected in
most groundwater collected. Concentrations of all constituents were below their
respective MSCs at the point of compliance (“POC”) well, demonstrating attainment of
the SHS R-U MSCs; and

» No TCL VOCs or TCL SVOCs were detected in groundwater samples at

concentrations above their respective SHS R-U MSCs for all samples.

URS also conducted confirmational sampling to evaluate for soil impacts in the area of the
seep. Arsenic and manganese in soil downhill from the well pad both exceeded their
respective SHS R-U MSC in two of 12 randomly-located samples. These findings
demonstrate attainment of the SHS R-U MSCs under the 75%-10X Rule (PA Title 25,
§250.707(b)(1)(i)) for arsenic and manganese. Random sampling locations were determined

using PADEP’s systematic random sampling protocol..
5.2 Brooks 1H Wellsite
Sampling and analysis of soil from 9 test pits (18 samples) and surface water samples from

two locations (2 samples) at the Brooks 1H Wellsite identified the following:

e MBAS and DRO were detected in three of the 18 samples analyzed; however, these

constituents are indicator parameters and as such, are not regulated (there is not an
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established MSC under Act 2). The regulated petroleum constituents in samples
exhibiting DRO were present below the respective SHS R-U MSCs;

e SVOCs were not detected above their respective SHS R-U MSCs;

e None of the VOCs, SVOCs, and petroleum hydrocarbons were detected in surface
water samples;

¢ No metals were detected above the surface water quality criteria; and

s Chloride and TDS were not detected in either surface water sample at concentrations

above the surface water quality criteria.

5.3 W. Chudleigh 1 Wellsite

Sampling and analysis of soil from two soil borings (2 samples) and surface water samples
from two locations (2 samples) at the W. Chudleigh 1 Wellsite identified that none of the
constituents analyzed under the Pit/Frac Suite of compounds* (Appendix A — Table 2) were
present in either the soil at concentrations above their respective SHS R-U MSCs or the
surface water at concentrations above the surface water quality criteria numeric
concentrations except for total aluminum and total iron in the unfiltered, downstream sample.
Results for dissolved aluminum (not detected above the laboratory reporting limit) and
dissolved iron (below the human health standard) indicate these constituents are associated
with sediment collected from the stream. These observations are consistent with expected
variability in sediment and surface water quality. They do not indicate releases or surface

water impacts related to Cabot’s operations at the W. Chudleigh 1 Wellsite.

* The Pit/Frac Suite of Compounds was developed with input from PADEP to investigate the
potential for the content of drill pits or hydraulic fracturing fluids to have been released into

the environment.

5.4 Costello 1 Wellsite
Sampling and analysis of soil from two soil borings (2 samples) and surface water samples

from three locations (3 samples) at the Costello 1 Wellsite identified the following:

e |Indicator parameters DRO, MBAS, and ethylene glycol were not detected in any of

the soil or surface water samples analyzed;
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VOCs and SVOCs were not detected in soil above their respective SHS R-U MSCs.
No VOCs or SVOCs were detected in surface water samples above the laboratory
reporting limit;

Arsenic was present at 12.5 mg/kg in one of the two samples analyzed above its SHS
R-U MSC of 12 mg/kg, which is within the range of naturally-occurring arsenic for
soils. The remainder of the metals analyzed were not detected in soil above their
respective SHS R-U MSCs.

Chloride and TDS were not detected in either surface water sample at concentrations
above the surface water quality criteria; and

No constituent was present in any surface water sample above the surface water
quality criteria except for total aluminum and total iron in the sample from the pond,
which were above the surface water quality criteria for aquatic life. Results for
dissolved aluminum (not detected above the laboratory reporting limit) and dissolved
iron (below the human health standard) indicate these constituents are associated
with sediment collected from the pondNo other metals or constituents were observed
above the surface water quality criteria, as would have been expected if the

aluminum and iron observations been attributable to drilling activities.

5.5 Ely 1H/5H/TH SE Wellsite
Sampling and analysis of soil from four soil test borings (4 samples) and four test pits (8
samples) at the Ely 1H/5H/7H SE Wellsite identified the following:

DIM0209034

For the soil samples for the soil test boreholes:

o Indicator parameters MBAS and ASTM chioride in soil were not detected in
three of the four soil samples. In the fourth soil sample, results for both
parameters were only slightly above the laboratory reporting limits; therefore,
neither is considered to be cause for concern;

o Ethylene glycol was not detected above the laboratory reporting limit;

o The VOCs acetone, methyl ethyl ketone (2-butanone), and toluene were
detected below their respective SHS R-U MSCs. The SVOC mé&p-cresols
was detected above the laboratory reporting limit, but below its SHS R-U
MSC. No other SVOCs were detected in the soil samples from the soil test

boreholes.
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o No metals were detected in soil samples at concentrations above their
respective SHS R-U MSCs.
o For the soil samples from the four test pits (8 samples), all analytes for parameters on
the PA Short List for Diesel (Appendix A — Table 2) were not detected above the
laboratory reporting limit.

5.6 Ely 2 Wellsite
Sampling and analysis of soil from two soil test boreholes (2 samples) and surface water
samples from two locations at the Ely 2 Wellsite identified the following:

o MBAS and ASTM chloride in soil were not detected in either of the two soil samples
analyzed;

e Ethylene glycol was not detected in soil in either of the samples analyzed;

e The VOCs acetone, methyl ethyl ketone (2-butanone), and toluene were detected in
soil below their respective SHS R-U MSCs. No SVOCs were detected in either soil
sample. No VOCs or SVOCs were detected in surface water,

e Arsenic was present in the two samples analyzed (19.6 and 15.4 mg/kg) above its
SHS R-U MSC of 12 mg/kg, which is within the range of naturally-occurring arsenic
for soils in the area. Other metals detected in soil were all observed at
concentrations less than their respective SHS R-U MSCs; and

e No constituent was detected in surface water above its surface water quality criteria
for human health. No constituent was detected above its surface water quality criteria
for aquatic life except total aluminum and total iron in the unfiltered downgradient
stream sample. No other metals or other constituents exceeded its surface water
quality criteria, as would have been expected to be observed if these results were
attributable to drilling activities. The aluminum and iron observations are consistent
with expected variability in sediment and surface water quality. They do not indicate

impacts related to Cabot's operations at the Ely 2 Wellsite.

5.7 Ely 4/6H Wellsite
Sampling and analysis of soil from 7 test pits (14 samples) and surface water samples from

two locations at the Ely 4/6H Wellsite identified the following:
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e ASTM chloride in soil was detected in four of the 14 soil samples analyzed; however,
this parameter is not regulated in soils, and there is not an established MSC under
Act 2. Neither chloride nor TDS were detected in surface water above the State Water
Quality Criteria. The concentrations of ASTM chloride in soil observed would not be
expected to impact nearby surface waters or groundwater;

» Indicator parameters ethylene glycol and MBAS were not detected in soil;

e The indicator parameter DRO was detected in five of the 14 samples analyzed.
Analysis of the samples for the PA Short List for Diesel shows that none of these
compounds were present in the soil samples at concentrations above their respective
SHS R-U MSCs;

* No SVOCs were detected in soil samples above their respective SHS R-U MSCs;

¢ VOCs and SVOCs, and the indicator parameters ethylene glycol, MBAS and DRO,
were not detected in surface water samples above the laboratory reporting limit.
Metals and chloride detected in surface water samples were at concentrations below
their respective surface water quality criteria; and

o The pH of two of the three surface water samples was outside of (lower than) the
range of its surface water quality criteria for aquatic life. There was no observed
impact to surrounding soils or water supplies from this localized observation and none

would be expected.

5.8 Gesford 2/TH NW Wellsite
Sampling and analysis of soil from 16 test pits (33 samples) at the Gesford 2/7H NW Welisite
identified the following:

o ASTM chloride in soil was detected in seven of the 33 soil samples analyzed;
however, this constituent is not regulated in soil and there is not an established MSC
under Act 2. Neither chloride nor TDS were detected in surface water above the
State Water Quality Criteria. The concentrations of ASTM chloride in soil observed
would not be expected to impact nearby surface or groundwater;

o The indicator parameter MBAS was detected in soil in one of the samples analyzed;

e Arsenic was detected above its SHS R-U MSC in 28 of the 33 samples analyzed, with

a maximum observed concentration of 42.6 mg/kg, which is within the range of
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naturally-occurring arsenic for soil. The remaining metals analyzed were all at
concentrations less than their respective SHS R-U MSCs in all samples; and

VOCs and SVOCs analyzed were not detected in soil at concentrations above their
respective SHS R-U MSCs.

5.9 Gesford 3/9 Wellsite

Sampling and analysis of soil from five soil borings (6 samples) and six soil test pits (13

samples) and surface water samples from two locations at the Gesford 2H/9H Wellsite

identified the following:

Indicator parameters ASTM chloride in soil, ethylene glycol, and MBAS were not
detected in any of the six soil boring samples analyzed;

Arsenic was detected in soil above its SHS R-U MSC in each of the six soil samples
from the soil borings, with a maximum observed concentration of 35.6 mg/kg, which is
within the range of naturally-occurring arsenic for soil in the area. All other metals
analyzed were all observed at concentrations less than their respective SHS R-U
MSCs for all samples;

The VOCs detected were present at concentrations below their respective SHS R-U
MSCs. No SVOCs were present at concentrations above their respective SHS R-U
MSCs;

Potential diesel constituents were detected in both soil samples from one test pit (P1)
at concentrations below their respective SHS R-U MSCs. These constituents were
not detected in any of the remaining ten soil samples from the surrounding test pits;
Chloride and TDS were not detected at concentrations above their respective surface
water quality criteria in either surface water sample;

VOCs and SVOCs, and the indicator parameter DRO were not detected in surface
water samples above the laboratory reporting limit; and

Metals detected in surface water samples were not detected at concentrations above

their respective surface water quality criteria.
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5.10 Lewis 2 Wellsite
Sampling and analysis of soil from two soil borings (2 samples) and 4 test pits (9 samples),

and surface water samples from three locations at the Lewis 2 Welisite identified the

following:

ASTM chloride in soil, ethylene glycol, MBAS, VOCs, and SVOCs were not detected
in either of the two soil samples from the soil test boreholes;

Diesel constituents on the PA short list for Diesel were not detected above their
respective laboratory reporting limits or their respective SHS R-U MSCs in the 9
samples of soil samples from the test pits;

Chloride and TDS were not detected at concentrations above their respective surface
water quality criteria in any of the three surface water samples;

VOCs and SVOCs, and the indicator parameter DRO were not detected in surface
water samples above the laboratory reporting limit; and

No constituent was detected in surface water above its surface water quality criteria
for human health. No constituent was detected above its surface water quality criteria
for aquatic life except total aluminum and total iron in the unfillered sample from the
pond. No other metal or other constituent exceeded its surface water quality criteria,
as would have been expected {o be observed if these results were attributable to
drilling activities. The aluminum and iron observations are consistent with expected
variability in sediment and surface water quality. The aluminum and iron observations

do not indicate impacts related to Cabot’s operations at the Lewis 2 Wellsite.

5.11 Teel 5 Wellsite
Sampling and analysis of soil from two soil test borings (2 samples) and surface water

samples from three locations (3 samples) at the Teel 5 Wellsite identified the following:

VOCs and SVOCs, and the indicator parameters ASTM chloride in soil, ethylene
glycol, MBAS, were not detected in the two soil samples from the soil test boreholes;

Arsenic was detected in soil above its SHS R-U MSC in one of the two soil samples
analyzed, at a concentration of 14.1 mg/kg. This concentration is within the

background range of concentrations of arsenic found in naturally-occurring, native
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materials in the area of the Wellsite. Other metals analyzed were all observed at
concentrations less than their respective SHS R-U MSCs.

e VOCs and SVOCs were not detected in surface water samples above the laboratory
reporting limit. Metals detected in surface water samples were observed at
concentrations below their respective surface water quality criteria.

e Chloride and TDS were not detected at concentrations above their respective surface
water quality criteria in any of the three surface water samples; and

¢ The indicator parameter DRO was detected in one surface water sample (upgradient)
above the laboratory reporting limit. This finding was for the upstream sample and

does not indicate any concern related to the Wellsite.

5.12 Teel 6 Wellsite
Sampling and analysis of soil from one test pit (13 samples) and surface water samples from

two locations at the Teel 6 Wellsite identified the following:

o Ethylene glycol and regulated petroleum hydrocarbon constituents were not detected
in any of the 13 soil test pit samples analyzed above the laboratory reporting limit;

o Lead was detected in soil but below its SHS R-U MSC; and

e Constituents on the PA Short List for Diesel were not detected in surface water

samples above the laboratory reporting limit.

513 Teel 7 Wellsite
Sampling and analysis of soil samples from two soil borings (2 samples) and surface water

samples at four locations (4 samples) at the Teel 7 Wellsite identified the following:

e ASTM chloride in soil, ethylene glycol, MBAS, VOCs, and SVOCs were not detected
in either of the soil boring samples analyzed, with the exception of the VOC acetone
(which is commonly associated with field sample preservation and laboratory
handling), Acetone was present at concentrations below its SHS R-U MSC,;

o Metals detected in soil were at concentrations below their SHS R-U MSC;

e Chloride and TDS were not detected at concentrations above their respective SHS R-

U MSCs and respective surface water quality criteria in each of the four surface water
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samples. The pH of the water in one of the wetland samples was outside of (lower
than) the range of its-surface water quality criteria for aquatic life;

o The indicator parameter DRO and regulated petroleum constituents were not
detected in any of the surface water samples in excess of the laboratory reporting
limit.

s VOCs and SVOCs were not detected in surface water samples above the laboratory
reporting limit, with the exception of bis(2-ethylhexyl} phthalate in one of the samples
from the wetland that was detected slightly above the laboratory reporting limit, but
did not exceed the surface water quality criteria; and

¢ No constituents were detected in surface water above its surface water quality criteria
except total aluminum and total iron in the two samples from the wetlands, which
exceeded the surface water quality criteria for aquatic life, and one sample from one
of the wetlands, which exceeded the surface water quality criteria for human health,
No other metals or other constituents were detected above their surface water quality
criteria, as would have been expected had the results been attributable to drilling
activities. The aluminum and iron observations are consistent with expected variability
in sediment and surface water quality in pond and wetland environments. They do

not indicate releases or impacts related to Cabot’s operations at the Teel 7 Wellsite.

In summary no constituent was detected above its respective Statewide Health Standard
(SHS) residential, used-aquifer (R-U) Medium-Specific Concentration (MSC), except for
manganese in a few isolated soil samples, and arsenic in soil. All Wellsites meet PADEP’s
standards under Act 2 for manganese and arsenic under the Statewide Health or the
Background Standard. Arsenic in soil was detected above its SHS R-U MSC sporadically
across the study area, both in soil and fill materials used to construct Wellsites. Arsenic or
arsenic-based compounds are not known to be used in drilling or hydraulic fracturing or in

substances that are alleged byi=:rwmaaito have been released at the various Wellsites

evaluated. The range of arsenic concentrations detected is narrow, with no soil sample
showing arsenic above 42.6 mg/kg. Prior studies of naturally occurring arsenic in soil
performed by Cabot in Dimock and Springville Townships have shown that the natural
background concentration of arsenic has been up to 236 mg/kg. Arsenic at the observed
concentrations is representative of the range of native content in soil and bedrock in the

study area and within the naturally-occurring background concentrations in the area of these
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Wellsites. The observed arsenic concentrations are, therefore, due to the presence of

naturally-occurring minerals in the soil and sediment of the region.

Concentrations of aluminum and iron in surface water samples collected from streams in the
vicinity of the Wellsites is consistent with expected variability in sediment and surface water
quality for streams near the study area, as reflected in data collected by the U.S. Geological
Survey (USGS). USGS data for total aluminum ranges from not detected at the laboratory
reporting limit to 6,600 ug/L. USGS for total iron ranges from not detected at the laboratory
reporting limit to 325,000 ug/L. Samples collected as part of this investigation from streams
observed concentrations of total aluminum ranging from not detected at the laboratory
reporting limit up to 3,110 ug/L and for total iron from not detected at the laboratory reporting
limit up to 3,120 ug/L. The observed results do not indicate a release or impacts to streams

related to Cabot’s drilling activity at any Wellsite.

Concentrations of total aluminum and total iron observed in wetland environments and ponds
sampled as part of this investigation observed total aluminum and total iron concentrations
that range higher than in the streams sampled, but are still within the anticipated range of
concentrations for the pond and wetland environmentis. In ponds and wetlands, aluminum
and iron concentrations often vary widely due to a variety of naturally-occurring detritus and
humic material that collects in areas of standing water and variables such as depth, rainfall,
use, turbidity, and water chemistry. The observed results do not indicate a release or

impacts to ponds or wetlands related to Cabot’s drilling activity at any Wellsite.
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Table 4.1-1
Analytical Results for Soil
Black 1H Wellsite

Dimock Township
Susquehana County, PA

SOIL
Sample ldentification BLACK-1-B1 BLACK-1-B2 Residential Used Aquifer
mscs'
Sample Date 5/25/2010 5/25/2010

Parameter Units
Ceneral Ghemislry Analyses }
Percent Moisture (ASTM D2974-87) % 4.8 6.2 N§°
Nitrogen, Ammonia (EPA 350.1) ma/kg 15 s NS
Chloride (SM 4500-CI-E) mg/L W3 (a0 5 NS
Surfactants (MBAS SM 5540C) _mg/L 0.13 JT 10 NS
Ethylene Glycol (EPA 8015) mg/kg D {10.0) & 1,400
Metals Analyses (60108/7470)
Aluminum mg/kg 13,100 12,100 190,000
Antimony mg/kg O (0. 38 ND 10.58) 27
Arsenic mg/kg 9.5 3.9 12
Barium ma/kg 185 142 8,200
Beryllium ma/kg 0.69 0.6 320
Boron mg/kg 6.5 7.1 1,900
Cadmium mg/kg 0.29 0.27 38
Calcium mg/kg 3,320 1,560 NS
Chromium ma/kg 16.3 16.6 190000"
Cobalt mg/kg 11.8 11.1 50
Copper mg/kg 16.4 8.1 8,100
Iron mg/kg 25,900 26,300 150,000
Lead mg/kg 6.8 2.8 450
Magnesium mg/kg 5,500 4,970 NS
Manganese mg/kg 532 402 2,000
Molybdenum mg/kg ISR EIES] I0{i.8 650
Nickel mg/kg 24.7 23.1 650
Potassium mg/kg 1,600 1.660 NS
Selenium mg/kg M 1Q.55) 0.48 26
Silver mg/kg 0.67 0.88 84
Sodium mg/kg [T (282 NS
Thallium mga/kg D {14 NDEE 14
Vanadium ma/kg 14 15.1 1,500
Zinc mg/kg 65.6 55 12,000
Mercury mg/kg 2 {01 0% AL 10
VOC Analyses (8260)
1,1.1-Trichloroethane mg/kg 20
1.1,2.2-Tetrachloroethane mg/kg 0.08
1,1,2-Trichloroethane mg/kg 0.5
1.1-Dichloroethane mg/kg 3.1
1,1-Dichloroethene mg/kg 0.7
1,2,4-Trimethylbenzene mga/kg 8.4
1,2-Dichlorobenzene mg/kg 60
1.2-Dichloroethane mg/kg 0.5
1,2-Dichloroethene (Total) mg/kg 7°
1.2-Dichloropropane mg/kg 0.5
1,3.5-Trimethylbenzene mg/kg 2.3
1,3-Dichlorabenzene ma/kg 61
1.4-Dichlorobenzene mg/kg 10
2-Butanone (MEK) mag/kg 400
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Table 4.1-1
Analytical Results for Soil
Black 1H Wellsite

Dimock Township
Susquehana County, PA

SOIL
Sample Identification BLACK-1-B1 BLACK-1-B2 Residential Used Aquifer
mMscs'
Sample Date 5/25/2010 5/25/2010

Parameter Units
VOC Analyses (8260)
2-Hexanone mg/kg D 1.1
4-Methyl-2-pentanone (MIBK) mg/kg 290
Acetone mg/kg 3,300
Benzene mg/kg 0.5
Bromodichloromethane mg/kg 8
Bromoform ma/kg 8
Bromomethane mg/kg 1
Carbon disulfide mg/kg 150
Carbon tetrachloride mg/kg 0.5
Chlorobenzene mg/kg 10
Chloroethane mg/kg 23
Chioroform mg/kg 8
Chloromethane mg/kg 3
cis-1,2-Dichloroethene mg/kg 7
cis-1,3-Dichloropropene mg/kg 0.66
Dibromochloromethane mg/kg 8
Ethylbenzene ma/kg 70
Isopropylbenzene (Cumene) mg/kg 600
m&p-Xylene mg/kg 1000°
Methylene Chloride ma’kg 0.5
Methyl-tert-butyl ether mg/kg 2
Naphthalene mgrkg 25
n-Butylbenzene mg/kg 950
n-Propylbenzene mg/kg 290
o-Xylene mg/kg 1000°
p-Isopropyltoluene mg/kg NS
sec-Butylbenzene mag/kg 350
Styrene mag/kg 24
Tetrachloroethene mg/kg 0.5
Toluene mg/kg 100
TOTAL BTEX mg/kg NS
trans-1,2-Dichloroethene mg/kg 10
trans-1.3-Dichloropropene malkg 0.66
Trichloroethene mg/kg 0.5
Vinyl chloride mg/kg 0.2
Xylene (Total) mg/kg 1,000
SVOC Analyses (8270)
1.2,4-Trichlorobenzene mg/kg 27
1,2-Dichlorobenzene ~markg 60
1.3-Dichlorobenzene mg/kg 61
1.4-Dichlorobenzene mga/kg 10
2.4,5-Trichlorophenol mg/kg 2,300
2.4,6-Trichlorophenol mg/kg 11
2,4-Dichlorophenol mg/kg 2
2,4-Dimethylphenol mg/kg 73
2.4-Dinitrophenol mg/kg 7.3
2,4-Dinitrotoluene mg/kg 0.21
2.6-Dinitrotoluene ma/kg 3.7
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Table 4.1-1
Analytical Results for Soil
Black 1H Welisite

Dimock Township
Susquehana County, PA

SOIL
Sample Identification BLACK-1-B1 BLACK-1-B2 Residential Used Aquifer
mscCs'
Sample Date 5/25/2010 5/25/2010

Parameter Units
SVOC Analyses (8270} T
2-Chloronaphthalene mg/kg £ 6,200
2-Chlorophenol ma/kg 4.4
2-Methyinaphthalene mg/kg 600
2-Methylphenol{o-Cresol) mg/kg 180
2-Nitroaniline mg/kg 11
2-Nitrophenol = magrk 29
3&4-Methylphenol(m&p Cresol) malkg 187
3,3-Dichlorobenzidine mg/kg 8.3
3-Nitroaniline mg/kg 1.1
4,6-Dinitro-2-methylphenol mg/kg 0.37
4-Bromophenylpheny! ether mg/kg NS
4-Chloro-3-methyiphenol mg/kg 37
4-Chloroaniline mg/kg 0.42
4-Chlorophenylphenyl ether mg/kg NS
4-Nitroaniline mg/kg 3.3
4-Nitrophenol mag/kg 6
Acenaphthene mg/kg 2,700
Acenaphthylene mg/kg 2,500
Anthracene ma/kg 350
Benzo(a)anthracene mg/kg 5.7
Benzo(a)pyrene mg/kg 0.57
Benzo{b)fluoranthene mg/kg 5.7
Benzo(g,h.i)perylene mg/kg 180
Benzo(k)fluoranthene ma/kg 57
Benzyl alcohol ) ma/kg 1,800
bis{2-Chloroethoxy)methane mg/k 11
bis(2-Chloroethyl) ether ma/kg 0.015
bis(2-Chloroisopropyl) ether ma’kg 30
bis(2-Ethylhexyl)phthalate ma/kg 130
Butylbenzylphthalate mg/kg 3,000
Chrysene mg/kg 230
Dibenz(a.h)anthracene mg/kg 0.57
Dibenzofuran mga/kg 95
Diethylphthalate mg/kg 2900
Dimethylphthalate mg/kg NS
Di-n-butylphthalate mg/kg 1500
Di-n-oclylphthalate ma/kg 8.800
Fluoranthene mg/kg 3,200
Fluorene mg/kg 3,000
Hexachloro-1,3-butadiene ma/kg 10
Hexachlorobenzene mg/kg 0.96
Hexachlorocyclopentadiene mg/kg 91
Hexachloroethane - mg/kg 0.56
Indeno(1.2.3-cd)pyrene mg/kg 5.7
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Table 4.1-1
Analytical Results for Soil
Black 1H Wellsite

Dimock Township
Susquehana County, PA

SOIL
Sample ldentification BLACK-1-B1 BLACK-1-B2 Residential Used Aquifer
MsCs'
Sample Date| 512512010 5/25/2010

Parameter Units
SVOC Analyses (8270)
Isophorone mg/k 3 10
Naphthalene mg/kg 0 O 25
Nitrobenzene mg/kg 389] 7.3
N-Nitroso-di-n-propylamine mg/kg 0.0094
N-Nitrosodiphenylamine mg/kg 20
Pentachiorophenol mg/kg { 5
Phenanthrene mg/kg D ¢ 10,000
Phenol mg/kg J 200
Pyrene mg/kg D {0.243 C £ 2,200
Notes:

T = Medium-Specific Caoncentrations (MSCs) were established from the Residential, Used Aquifer with TDS < 2500 MSCs
Soil to Groundwater Numeric Values listed in Appendix A, Table 3 and Table 4 of 25 PA Code Saction 250,
Administration of the Land Regycling Act (Act 2) regulations.

2= ND (3.0) = Parameter not detected at the detection limit specified in parentheses.

3=No Standard

“=as Chromium 1.

S=as cis-1,2-dichloroethene
b=as Total xylenes.

=25 p-Cresol

12.5

|=Result exceeds SHS Residential, Used Aquifer MSC
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Analytical Results for Soil (Seep Area)

Table 4.1-2

Black 1H Wellsite

Dimock, Township
Susquehana County, PA

SOIL
Sample Identification| BLK1H-1 | BLK1H-2 | BLK1H-3 | BLK1H-4 | BLK1H-5 | BLK1H-6 | BLK1H-7 | BLK1H-8 | BLK1H-9 | BLK1H-10 [ BLK1H-11 | BLK1H-12 Residential Used
Sample Date | 6/29/2010 | 6/29/2010 | 6/29/2010 | 6/29/2010 | 6/29/2010 | 6/29/2010 | 6/29/2010 | 6/29/2010 | 6/29/2010 | 6/29/2010 | 6/29/2010 | 6/29/2010 Aquifer MSCs'

Parameter Units
General Chemistry Analyses (ASTM D2974-87) J
Percent Moisture | % | 21.5 29.9 30.4 24.8 I 29.2 43.5 28.2 225 215 19.6 28 22.3 NSs?
Metals Analyses (6010/7470), o ;
Aluminum mg/kg 13,500 948 15,100 10,300 15,100 15,000 12,400 13,200 13,200 15,200 190,000
Antimony mglkg D (0.5 0.63 D0 D 0.5 3 {0.43 N (0,45 ND 10,38 C(0.22 L 43 D (0.37 27
Arsenic mg/kg 6.2 8.6 11.4 27.7 6.1 14.9 9.3 7.0 8.1 12
Barium mg/kg 179 14.4 304 351 172 268 236 691 187 8,200
Beryllium mag/kg 0.5 3.4 0.94 1,2 0.5 0.82 0.7 0.52 0.74 320
Boron mg/kg D (6 5 D (4.1) D (3 D({3.2) D (4.5 D (4 D ({3 D (3.2 D (4.3 D37 1900
Cadmium mg/kg 0.24 D (0.2 0.21 D (0.2 D (0.2 0.38 0.3 0.2 NE 8 0.25 (C D {0.15 38
Calcium mg/kg 1,030 659 2,050 344 2,500 1,740 2,360 573 835 1,080 2,890 884 NS
Chromium mg/kg 12.4 15.2 15.8 10.8 14.7 16.5 18.8 13.4 10.3 11 141 14.8 190,0004
Cobalt mag/kg 6.5 9.8 13.0 6.2 12.3 215 21.4 6.8 22.6 15 7.8 116 50
Copper mg/kg 8.2 88.0 15.8 4.4 13.7 18.2 25.6 7.8 15.1 13.9 12.3 14.4 8,100
Iron mgl/kg 21,900 5,580 20,500 21,000 19,700 20,200 23,500 22,900 19,600 16,600 18,700 23,400 150,000
Lead mglkg 24.0 14.4 28.5 37.6 28.8 40.8 51.6 22.3 66.3 24.0 237 20.6 450
Magnesium mg/kg 2,170 119 3,240 1,730 3,540 2,800 3,180 2,570 2,620 2,250 2,890 3,400 NS
Manganese mg/kg 418 5 1,070 509 415 2,130 1,870 756 2,060 1,470 331 422 2,000
Molybdenum mg/kg D (2.44) 2.7 D (1.7 D {2 2 (2.3 D {2 IC § 0 {1.5 D (1.8 D (3.2 f D13 650
Nickel mg/kg 12.4 39.5 17.1 8.6 17.4 24.2 17.4 13.7 15.6 13.4 13.6 15.9 650
Potassium mg/kg 1,410 438 1,470 1,300 1,520 1,420 1,450 1,390 1,070 1,020 1,880 1,100 NS
Selenium mg/kg D (0.5 4.5 D { 0.59 > [0.68 0.81 ) G.45 D {0.45 2 {5 5 C.32 (.5 0 {5 26
Silver mg/kg 2 0.25 0.29 0.2 2 (0,25 0.21 0.21 0.15 0.14 0.18 0.27 84
Sodium mg/kg (E3 D (598 f 3 D (512 D {83 50 5 } (3 2 NS
Thallium mg/kg D (2 D D {2 D (2 2 C 3 P 1.3 C Z { 3 ] 14
Vanadium mg/kg 20.4 46.9 19.6 20.4 17.4 20.7 21.4 20.2 14.7 15.1 18.6 19.5 1,500
Zinc mg/kg 62.3 29.1 68.9 42.5 66.4 82.5 55.5 64.8 60.1 67.2 63.8 61.2 12,000
Mercury mglkg [ 2 D (0.1 { 3 ; D [7.17 D 3 L 2 0 affe ’ 10
Notes:

Ty Medium-Specific Concentrations (MSCs) were established from the Residential, Used Aquifer with TDS < 2500 MSCs Soil to Groundwater Numeric Values listed in
Appendix A, Table 3 and Table 4 of 25 PA Code Section 250, Administration of the Land Recycling Act (Act 2) regulations.

2=No Standard
B i

= 7 [1 % = Parameter not detected at the detection limit specified in parentheses.

*=as Chromium |II.

=Result exceeds SHS Residential, Used Aquifer MSC

Paona 1 Af 1
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Analytical Results for Surface Water

Table 4.1-3
Black 1H Woellsite

Dimock Township
Susquehanna County, PA

BLACK #1 BLACK #1
Sample ldentification A B Surface Water Quality Criteria’
Sample Location Downgradient Sidegradient Fish and ;
- Fish and
Sample Date 12/9/2009 12/10/2009 Aquatic Life |, oo Human Health
Criteria - quade Nis Criteria
. Chronic Criteria - Acute

Parameter Units
Ganeral Chemisiry = = E
Acidity, Total (SM 23108} mg/L o o 18 NS* NS NS
Alkalinily, Total as CaCO3 (SM 23208) _mg/L 10 22 NS NS NS
Nitrogen, Ammonia (EPA 350.1) mg/L C30 23 NS NS NS
Chloride (SM 4500-CI-E) mgiL 141 42 NE NS 250
Surfactants (MBAS, SM 5540C) mg/L o 0. 2 (0 NS NS NS
pH (SM 4500-H+B) Std. Units 6.0-9.0 NS
Total Dissolved Salids (SM 2540C) ma/l NS NS 750
Diesel Components (DRO, EPA 80158 Mod) mg/L NS NS NS
TPH (C06-C10) (GRO, EPA 80158 Mod) ug/L NS NS NS
Total Petroleum Hydrocarbons (EPA 1664A) ma/L NS NS NS
Tolal Metals Analyses (601087470
Aluminum ug/L NS 750 NS
Antimony ug/L 220 1,100 5.6
Arsenic ua/L 150 340 10
Barium ug/L 4,100 21,000 2,400
Beryllium ug/L NS NS NS
Boron ug/L 1,600 8,100 3,100
Cadmium ug/L NS NS NS
Calcium ug/L NS NS NS
Chromium ugfL NS NS NS
Cobalt ug/L 19 95 NS
Copper _ug/L NS NS NS
Iron ug/L 1,5007 1,500° NS*
Lead ug/L NS NS NS
Magnesium ug/L NS NS NS
Manganese ug/L NS NS 1,000
Molybdenum ug/L NS NS NS
Nickel ug/L NS NS NS
Potagsium ug/L NS NS NS
Selenium ug/L NS NS NS
Silver ug/L NS NS NS
Sodium ugll NS NS NS
Thallium ugit 13 65 0.24
Vanadium ug/l 100 510 NS
Zinc ug/L NS NS NS
Mercury ug/lL NS NS NS
Dissolved Metals Andlyses (6010/7470) I
Aluminum, Dissolved ug/L NS NS NS
Antimony, Dissolved ug/L NS NS NS
Arsenic, Dissolved ug/L NS NS NS
Barium, Dissolved ug/L NS NS NS
Beryllium, Dissolved uall. NS NS NS
Boron, Dissolved ua/L NS NS = NS
Cadmium, Dissolved ug/L 0.25 2.01 NS
Calcium, Dissolved ug/lL NS NS NS
Chromium. Dissolved ug/L 74.1 569.8 NS
Caobalt, Dissolved ug/L NS NS NS
Copper, Dissolved ug/L 9.0 13 NS
Iron, Dissolved ug/L NS NS 300
Lead, Dissolved ug/L 2.5 64.6 NS
Magnesium, Dissolved ug/L NS NS NS
Manganese, Dissolved ugflL NS NS NS
Molybdenum, Dissolved ug/L NS NS NS
Nickel, Dissolved | ug/L 52 470 610
Potassium. Dissolved ug/L NS NS NS
Selenium, Dissolved ug/L 4.6 NS NS
Silver, Dissolved ug/L NS 3.2 NS
Saodium, Dissoived ug/l NS NS NS
Thallium, Dissolved ug/L NS NS NS
Vanadium, Dissolved ugiL E NS __NS NS
Zinc, Dissolved ugll. = 120 120 NS
Mercury, Dissolved ug/L C 0.77 1.4 0.05
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Table 4.1-3
Analytical Results for Surface Water
Black 1H Wellsite

Dimock Township
Susquehanna County, PA

BLACK #1 BLACK #1
Sample Identification A B Surface Water Quality Criteria’
Sample Location Downgradient Sidegradient Fish and Fish and
Sample Date 121912009 121102009 | AquaticLife | , " SEAC | Human Health
Criteria - 'quatlc re Criterlia
X Criteria - Acute

Parameter Units Chronic
VOC Analyses (8260)
1,1,1-Trichloroethane ug/L W3 T O = 610 3,000 NS
1,1,2 2-Tetrachloroethane ug/L u & = 210 1,000 017
1,1.2-Trichloraethane ug/L =34 ¥ 680 3,400 0.58
1,1-Dichloroethane ug/L R 2 NS NS NS
1,1-Dichloroethene ug/L 15 1,500 7,500 33
1.2.4-Trichlorobenzene ug/L v 3 26 130 35
1,2,4-Trimethylbenzene ug/L v NS NS NS
1,2-Dichlorobenzene ua/L s 160 820 420
1,2-Dichloroethane ug/L J x 3,100 15,000 0.38
1,2-Dichloroethene (Total) ug/L 0 i NS NS NS
1,2-Dichloropropane ug/L 0 2.200 11,000 NS
1.3.5-Trimethylbenzene ug/L T 5 NS NS NS
1,3-Dichlorobenzene ug/L (o138 = 69 350 420
1.4-Dichlorobenzene ug/L & 150 730 420
| 2-Bulancne (MEK) ug/lL - 32,000 230,000 21,000
2-Hexanone ug/L L 4,300 21,000 NS
4-Methyi-2-pentanone (MIBK) ug/L s 5,000 26,000 NS
Acetone ug/L 5 { 86,000 450,000 3,500
Benzene ug/L ’ ) 130 640 1.2
Bromochloromethane ug/L v = NS NS NS
Bromodichloromethane ug/L ? To g% NS NS 0.55
Bromoform ug/L [* 370 1,800 4.3
Bromomethane ug/L 14,0 110 550 47
Carbon disulfide ug/L o NS NS NS
Carbon tetrachloride ug/L 560 2,800 0.23
Chlorobenzene ug/L s 240 1,200 130
Chloroethane ug/L DG i TR0 NS NS NS
Chloroform ug/L i 199 i 380 1,900 5.7
Chloromethane ug/L RER Nt Qg 5,500 28,000 NS
cis-1,2-Dichloroethene ua/L . > 15.0) NS NS NS
cis-1,3-Dichloropropene ug/L a7 20 61 310 0.34
Dibromochloromethane ug/L NE 11 D NS NS 0.4
Ethylbenzene ug/L DY 580 2,900 530
|sopropylbenzene (Cumene) ug/L W Y &) NS NS NS
m&p-Xylene ug/L bz ‘2.0 210° 1,100° 70,000°
Methylene Chicride ug/L 0 2,400 12,000 4.6
Methyl-tert-butyl ether ua/L L D ) NS NS NS
Naphthalens g ug/L B{2D ) 43 140 NS
n-Butylbenzene ug/L 5 plE NS NS NS
n-Propylbenzene ug/L A NS NS NS
o-Xylene ug/L iC {15 210° 1,100° 70,000°
p-Isopropyitoluene ug/L oD NS NS NS
sec-Butylbenzene ug/L D01 Y NS NS NS
Slyrene ug/L of= o) C NS NS NS
Tetrachlorosthene ug/L C Mo 140 700 0.69
Toluene ug/L Crid 330 1,700 1,300
trans-1.2-Dichloroethene ug/L SERE R 1,400 6,800 140
trans-1,3-Dichloropropens ug/b NS (V.0 61 310 0.34
Trichloroethene ug/t L 1.0 450 2,300 2.5
Vinyl chloride ug/L e 11.01 [ NS NS 0.025
Xylene (Total) ug/L £ 3.0 210 1,100 70,000

Page 2 0rd

DIM0209118



DIM0209034

Table 4.1-3

Analytical Results for Surface Water

Black 1H Wellsite

Dimock Township
Susquehanna County, PA

BLACK #1 BLACK #1
Sample Identification A B Surface Water Quality Criteria’
Sample Localion Downgradient Sidegradient Fish and
i Fish and
Sample Date 12/9/2009 12/10/2009 Aquatic Life Aquatic Lif Human Health
Criteria - \qualis e Criteria
N Criteria - Acute

Parameter Units Chronic
SVOC Ariblysss (B270) E= T T
1,2.4-Trichlorobanzene ug/L ) 26 130 35
1,2-Dichlorobenzene ug/L = i 160 820 420
1,3-Dichlorobenzene ug/L Nis ! 2 69 350 420
1,4-Dichlorobenzene ug/L AL E 150 730 420
1-Methwinaphthalens ug/L i NS NS NS
2.4.5-Trichlorophenol ug/L 212 NS NS NS
2,4 .6-Trichlorophenol ua/lL f 91 460 1.4
2.4-Dichlorophenol ug/L i 340 1,700 77
2,4-Dimethylphencl ug/L 130 660 380
2,4-Dinitrophenol ug/L ) £5 130 660 69
2.4-Dinitrotoluene ua/L f 320 1,600 0.05
2.6-Dinitrotoluens ug/L 200 990 0.05
2-Chloronaphthalene ug/L MG NS NS 1,000
2-Chlorophenol ug/L C A 110 560 81
2-Methylnaphthalene ug/lL | 1 NS NS NS
2-Methyiphenol{o-Cresol) ug/L a NS NS NS
2-Nitroaniline ug/L D (2.7 D (2 NS NS NS
2-Nitrophenol ug/L 3 1.600 8,000 NS
384-Methylphenol(m&p Cresol) ug/L NS NS NS
3.3-Dichlorobenzidine ug/L NS NS NS
3-Nitroaniline ug/L NS NS NS
4,6-Dinitro-2-methylphenol ug/L 16 80 13
4-Bromophenylphenyl ether ug/L 54 270 NS
4-Chioro-3-methylphenol ug/L I8 NS NS NS
4-Chloroaniling ug/L NS NS NS
4-Chiorophenylphenyl ether ugl/l. NS NS NS
4-Nitroaniline ug/L 1D 12 NS NS NS
4-Nitrophenal ug/L ¥ 470 2,300 NS
Acenaphthene ug/L 17 83 670
Acenaphthylene ug/L i NS NS NS
Anthracene ug/L EE NS NS 8.300
Azobenzene ug/L IC: | NS NS NS
Benzo(a)anthracene ug/L = 0.1 0.5 0.0038
Benzo(a)pyrena ug/L £ NS NS 0.0038
Benzo(b)fluaranthene ug/L NS NS 0.0038
Benzo(g.h.i)perylene ug/L NS NS NS
Benzo(k)fluoranthene ug/L NS NS 0.0038
Benzoic acid B ug/L = NS NS NS
Benzyl alcohol ug/L R ] NS NS NS
bis(2-Chloroethoxy)methane ug/L 4%, 1) NS NS NS
bis(2-Chloroethyl) ether ua/l. D f19) 6,000 30,000 0.03
bis(2-Chloroisopropyl) ether ug/L N NS NS 1,400
bis(2-Ethylhexyl)phthalate ug/L MG i 910 4,500 1.2
Butylbenzylphthalate ug/L W 1.0 35 140 150
Carbazole - I uglL o ) 1 NS NS NS
Chrysene = I ugll AT 17 1) NS NS 00038
Dibenz(a.h)anthracene ug/L (7.1 NS NS 0.0038
Dibenzofuran ug/L } % NS NS NS
Diethylphthalate ug/L j " 800 4,000 17,000
Dimethylphthalate ug/L ! ikl i Y 500 2500 27,000
Di-n-butylphthalate ug/L fa 21 110 2,000
Di-n-oclylphthalate ug/L DD NS NS NS
Fluprantheng ug/L i 5 40 200 130
Fluorane ug/L M7 1) { NS NS 1,100
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Table 4.1-3
Analytical Results for Surface Water
Black 1H Wellgite

Dimock Township
Susquehanna County, PA

BLACK #1 BLACK #1
Sample IdentHication A B Surface Water Quality Criterla’
Sample Location Downgradiant Sidegradient Fish and =
Fish and
Sample Date 12/9/2009 12/10/2009 Aguatic Life Aguatic Lifs Human Health
Criterla - e Criteria
" Criteria - Acute

Parameter Units Chronic
SVOC Analy {8270) Conlinued
Hexachloro-1,3-butadiena ug/L T= 5 2 10 0.44
Haxachlorobenzena ug/l § {0 NS NS 0.00028
Hexachlorocyclopentadiene ug/L ¥, i 1 5 40
Hexachiorosthane ug/L ‘S 12 60 1.4
Indeno(1.2,3-cd)pyrens ug/L AT ND NS NS 0.0038
|sophorona ug/L ) e 2,100 10,000 35
Naphthalene ug/L D i 43 140 NS
Milrobenzene ug/L 0 810 4,000 17
N-Nitrosodimethylamine ug/L N 3,400 17,000 0.00069
N-Nitroso-di-n-propvlamine ug/L ND WE NS NS 0.005
N-Nitrosodiphenylamina ugfl <O RE 59 300 a3
Pamachlorophanol ug/L i nNEIZS 4.0 5.3 0.27
Phenanthrene ug/L i | i 1 5 NS
Phenol ug/L N1 i [l NS NS 21,000
Pyrene ug/L » i 2 NS NS 830
Notes:

'= Values from 25 Pa Code Chapter 93.8, Table 5; values assume a pH of 6.5 SU and hardness of 100 mg/L, whare applicable. Values provided for
chromium are for chromium |lf. Values for chloride, TDS, pH, manganese and Iron from 25 Pa Code Chapter 83.7, Table 3.

2= ND (1 0) = Parameter not detectad at the detection lImit specified in parentheses.

%= No Standard.

“= The specific water quality criteria for total recoverable iron is for aquatic life uses and is expressed as a 30-day average coricentration. The water
quality criteria for human health Is expressed as dissolved iron. See 25 PA Code Section 93.7.

5= As total xylenes.
5.8

|= Result exceeds applicable surface water quality criteria.
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Table 4.2-1
Test Pit Analytical Results for Salt
Brooks 1H Wellsite

Dimock Township
Susquehana County, PA

SOIL
Residential Used

Location Brooks 1H | Brooks1H | Brooks1H | Brooks1H | Brooks1H | Brooks1H | Brooks1H | Brooks1H | Brooks1H | Brooks1H | Brooks1H | BrooksfH | BrookstH | Brooks1H | BrookstH | Brooks1H | BrookstH | Braoks 1H
Sample Identliication BRK-1H-P1A | BRK-1H-P1B | BRK-1H-P2A | BRK-1H-P2B | BRK-1H-P3A | BRK-1H-P38 | BRK-1H-P4A | BRK-1H-P4B | BRK-1H-PSA | BRK-1H-PSB | BRK-1H-PSA | BRK-1H-P6B | BRK-1H-P7A | BRK-1H-P7B | BRK-1H-P8A | BRK-1H.P8B | BRK-1H-P9A | BRK-1H-PSB  Aquifer MSCs'
Sample Date| 5/25/2010 5/25/2010 5/25(2010 5/25/2010 5/25/2010 512512010 51252010 5/25/2010 5/25/2010 5/25/2010 5/25/2010 5/25/2010 5/25/2010 51252010 5/25/2010 5/25/2010 5/25/2010 5/26/2010
Parameter Units
|Goneral Chemistry Analyses
Percent Moisture (ASTM D2974-87) % 12.4 12.3 83 [
Nitrogen X7) a 188 a8 1,900
Std. Unis 6.6 53 NS
mall
urfactanis (MEAS SM 5540C) mgil NS
Diessl Components (DRO EPA BOT5B Wod) | makg NS
TPH (C06-C10) (GRO EPA 80158 Mod) maika NS
Efhylene Glycol (8015 ma/kg 1,400
Metals (60108/7471)
Aluminum mg/kg 180,000
Antimony maikg 27
Arsenic ma/kg 12
Barivm mojkg 8,200
Beryilum malkg 320
[Eoron ma/ka 1,800
Cadmium ma/kg 38
[Calcium malkg NS
[Chromium mg/kg 150,000"
Caball malkg 50
Copper mgikg B.A00
Iron maj 150,000
Load malkg 50
mgikg NS
kg 2,000
mafkg 650
ma/ka 650
malkg NS
ma/kg 26
mo/kg 84
mgi NS
malkg 14
mg/kg 1,500
malkg 12,000
ma/kg 10
majkg 20
malkg 0.08
malkg 5
malkg A
‘majka 3
molkg 4
mo/iq 0
mglkg_ Fi
2:Di Total) malkg id
X malkg 5
5-Tri ma/ka. .3
D malkg 1
-Dichlorobenzene malkg 0
(MEK) ma/kg 400
molkg 11
(MIBK) makg 200
cotone ma/ka 3,300
Janzent mafkg 0.5
mafkg ]
kg 8
ma/kg 1
Carbon disullide kg 1y —
arbon ma/ka 0.5
Ch mglka
Ch kg
Chioroform majkg
Cr malkg
cis-1.2-D malkg
cis-1.3-Di makg. .66
D molkg
thylbenzen ‘malkg 70
(Cumene] molkg 600
m&p-Xylen: mo/kg. 1,000°
Methylene Chionde mo/kg 05
Methyl-tert-butvl ether mo/ka 2
mo/kg 25
ma/kg 950
o mg/kg 250
o-Xylene makq 1,000°
ma/ky NS
sex ma/ka 350
Styrene malkg 24
T malkg 0.5
Toluene malkg 100
TOTAL BTEX ma/kg NS
trans-1.2-Di ma/kg 0|
tcans-1,3-D malkg 0.66
= % 05
Vinyl chioride makg 0.2
[Xylene (Total) malkg. 1,000
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Tal
Test Pit Analytic
Brooks

ble 4.2-1

ical Results for Soil
1H Wellsite

Dimock Township
Susquehana County, PA

Parsmeter

Location Brooks 1H Brooks 1H Brooks 1H Braoks 1H Brooks 1H Brooks 1H Brooks 1H
Sample Identification BRK-1H-P1A | BRK-1H-P1B | BRK-1H-P2A | BRK-1H-P2B | BRK-1H-P3A | BRK-1H-P3B | BRK-1H-P4A
Sample Date| 5/25/2010 52512010 5125/2010 5125/2010 512512010 5125/2010 5252010

Brooks 1H
BRK-1H-P4B
6i25/2010

Brooks 1H
BRK-1H-P5A
5/25/2010

Brooks 1H
BRK-1H-P58
5/25/2010

Brocks 1H
BRK-1H-P6A
5/25/2010

Brooks 1H
BRK-1H-P6B
5/25/2010

Brooks 1H
BRK-1H-P7A
5/25/2010

Brooks 1H
BRK-1H-P7B
5/25/2010

Brooks 1H
BRK-1H-PBA
5/26/2010

Brooks 1H
BRK-1H-PBB
5252010

Brooks 1H
BRK-1H-P9A
526/2010

Brooks 1H
BRK-1H-P9B
5/25/2010

SOIL
Residentlal Used
Aquifer MSCs'

5
)
hg
q
resol) kg
kg
Crssol] kg
kg
kg
ether ] q
~Chioro-% A
- kg
Cl ether Q.
[-Nitrozniline a_
kg
Q
q
Anthracene g
1 Q

nzo{g.h.ijoerylene |

enzyl algohol
roethyl} ether 1
i ether

1 F P o o o o o e g g o o o o P P o o Y g

o/
mg/
D mal
Flugrene me!
1.3-butadiene mal
I
mef
mo
indanc{1.2 3-cdloyrene mai
mgf
Naphihatene g/
it
[N-Nitraso-i-
I
[Phenal
[Purene
Notes;
Ta (MSCs) were established from Lhe Residential, Used Aquifer with TDS <2500 MSCs Soil to Groundwater Numeric Values listed in

Appendix A, Table 3 and Table 4 of 25 PA Code Section 250, Administration of the Land Recycling Act (Act 2) regulations.
2= T (3 O = Parameter not detacted al the detection limit specified In parentheses.
“=No Standard
a5 Chromium Il
"=as cis-1, 2 - Dichloroethlene
®=as Tolal xylenes.
I’=au p-Cresol

5.0 ]=Result exceeds SHS Residential, Used Aquifer MSC

PugeZu?
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Table 4.2-2

Analytical Results for Surface Water Samples

Brooks 1H Wellsite

Dimock Township, Susquehanna County, PA

Sample ldentification BROOKS 1H A Brooks 1HB Surface Water Quality Criteria’
Locatlon Upgradient Downgradient | Fish and Aquatic | Fish and Aquatic
o ’ Life Critetia - | Life Crteria~ | Human Healtn
Sample Date 12/8/2008 12/8/2009 Chron Acut Criteria

Parameter UNITS ron'c cule

General Chamisiry [ &7

pH (SM 4500-H+B) pH units 6.0-9.0 NS
TPH (C06-C10) (GRO EPA 80158 Mod) ug/L NS® NS NS
Diesal Components (DRQ EPA 8015B Mod) mg/L NS NS NS
TPH (EPA 1664A) mg/L NS NS NS
Acidity (SM 2310B) mgiL NS NS NS
Alkalinity (SM 2320B) mg/L NS NS NS
Ammania (EPA 350.1) mg/L NS NS NS
TDS (SM 2540C) mg/L NS NS 750
Chloride (SM 4500-CI-E) mgfL NS NS 250
Melals (BO10B7471)
[Aluminum, Total ugiL NS 750 NS
Antimony, Total ug/L 220 1,100 5.6
Arsenic, Tota! ug/L 150 340 10
Barium, Total Tl ug/L 4,100 21,000 2,400
Beryllium, Total ug/L NS NS NS
Boron, Total ug/L 1,600 8,100 3,100
Cadrnium, Total ug/L NS NS NS
Calcium, Total ug/L NS NS NS
| Chromium, Total ug/L NS NS NS
Cobalt, Total ug/L 19 95 NS
Copper, Total ug/L NS NS NS
Iron, Total ug/L. 1,500* 1,500° Ns*
Lead, Total ugfiL NS NS NS
Magnesium, Total ug/L NS NS NS
Manganese, Total ug/L. NS NS 1,000
Molybdenum, Total ug/L NS NS NS
Nickel, Total ug/L NS NS NS
Polassium, Total ugl/L NS NS NS
Selenium, Total ug/L NS NS NS
Silver, Tolal ug/L NS NS NS
Sodium, Total ug/L NS NS NS
Thallium, Total ug/L 13 65 0,24
Vanadium, Total ug/L 100 510 NS
Zinc, Total ug/L NS NS NS
Mercury, Total ug/L NS NS B NS
Metals (601087471)

Aluminum, Dissolved ugf/L NS NS NS
Antimony, Dissolved ug/L NS NS NS
Arsenic, Dissolved ug/t NS NS NS
Barium, Dissolved ug/L NS NS NS
Beryllium, Dissolved ua/l NS NS NS
Boron, Dissolved ug/L NS NS NS
Cadmium, Dissalved ug/L 0.25 2.01 NS
Calcium, Dissolved ug/L NS NS NS
Chromium, Dissalved ug/L 74.1 569.8 NS
Cobalt, Dissolved ug/L NS NS NS
Copper. Dissolved ug/L o S 9.0 13 NS
Iron, Dissolved ug/L 261 NS NS 300
Lead, Dissalved ug/L J (=N 2.5 84.6 NS
Magnesium, Dissolved ug/L 1.800 NS NS NS
Manganese, Dissolved ug/L 172 NS NS NS
Molybdenum, Dissolved ug/L D10 NS NS NS
ﬂlckel, Dissolved ug/L IC ¥ 52 470 810
Polassium, Dissaived ug/L NS NS NS
Selenium, Dissolved ug/L 4.6 NS NS
Silver, Dissolved ug/L dD (1.8 NS 3.2 NS
Sodium, Dissolved ug/L 5,860 NS NS NS
Thallium, Dissolved ug/L NE (E & NS NS NS
Vanadium, Dissoived uag/l i M NS NS NS
Zinc, Dissolved ug/L ! 120 120 NS
Mercury, Dissolved ug/L D12.26 s 0.77 1.4 0.05

Poge 1 ord
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Table 4.2-2
Analytical Resuits for Surface Water Samples
Brooks 1H Wellsite

Dimock Township, Susguehanna County, PA

Sample ldentification BROOKS 1H A Brooks 1H B Surface Water Quality Criteria’
Location Upgradjent Downgradient Flst.1 and'AquatIc Flsl.1 and Aq’uatlc Human Heaith
Sample Date 12/812009 12/8/2009 Liteilritegla . | \LEsGrierias Criteria
Chronic Acute
Parameter UNITS
VOCs (8260)
1,1,1-Trichiorosthane ug/L i’ = 610 3,000 NS
1,1.2,2-Telrachlorosthane ug/L B0 =110 210 1.000 0.17
1,1,2-Trichloroethane ug/L 0 680 3,400 0.58
1,1-Dichloroethang ug/L 144 0 NS NS NS
1,1-Dichloroethene ug/L 9 1.500 7,500 33
1,2.4-Trichtorobenzene ug/t. ] 26 130 35
1,2.4-Trimethylbenzene ugil. / St NS NS NS
1,2-Dichlorobenzene ug/L Lo L e A g 2 160 820 420
1,2-Dichioroethane ugfL W T i G 3,100 15,000 0.38
1,2-Dichloroethene (Total) ug/L D fas N (2 NS NS NS
1,2-Dichloropropane ug/L N A& 2,200 11,000 NS
1,3,5-Trimethylbenzene ug/l £ 3 NS NS NS
1,3-Dichlorobenzene ug/L DG 69 350 420
1,4-Dichlorobenzene uglh. D7t D 2 (.0 150 730 420
2-Butanone (MEK) ug/L £ 32,000 230,000 21.000
2-Hexanone ug/L D 4,300 21,000 NS
4-Methyl-2-pentanane (MIBK) ua/L D0 ey 5,000 26,000 NS
|Acetone ugiL i [00Y 86,000 450,000 3.500
Benzene ug/L DD i 3 130 640 12
Bromochicromethane uall My L R NS NS NS
|Bromodichtoromethane ug/L IC : NS NS 0,55
Bromoform ug/L MO 3 370 1,800 4.3
Bromomethane ug/L J [ 110 550 47
Carbon disulflide ugl/L WE T c i NS NS NS
Carbon letrachloride ug/L IS i%.L : ) 560 2,800 0.23
Chlorobenzens ug/L Mo 210 240 1,200 130
Chioroethanse ug/L & NS NS NS
Chloraform ug/L £ O (1.0 390 1,900 57
Chloromelhane ug/L b 5,500 28,000 NS
cis-1.2-Dichloroethene ug/L ST 3 (% &) NS NS NS
cis-1,3-Dichloropropene ugiL = g {1 23 61 310 0.34
Dibromochloromethane ug/L 3 = NS NS 0.4
Ethylbenzene ug/L =I3 580 2,800 530
Isopropylbenzene (Cumeng) ug/L i D (5.9 NS NS NS
mé&p-Xylene ug/L [RivRseRs) ND 120 210° 1,100° 70,000°
Methylene Chioride ug/L 2,400 12,000 4.6
tMethyl-lert-butyt ether ug/L B [ NS NS NS
Naphthaleng ug/l 43 140 NS
n-Butvibenzene ug/L NS NS NS
n-Propylbenzene ug/L 5 D {5 2 NS NS NS
o-Xylene ug/L O iiTE 4.0 210° 1.100° 70,000°
p-Isopropyltoluene ug/L e £ 6. 0) NS NS NS
sec-Bulylbenzene ug/L NS NS NS
Styrane ualL NS NS NS
Tetrachloroethene ug/L 140 700 0.69
Toluene ug/L 330 1.700 1,300
trans-1.2-Dichloroethene ugfl 1,400 6.800 140
trans-1,3-Dichlorapropene ug/L 61 310 0.34
Trichlorpethene ug/L 450 2,300 2.5
Vinyl Chioride ug/L NS NS 0.025
Xylene (Tatal) ug/L 210 1,100 70,000
Pa ge 2ord
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Table 4.2-2
Analytical Resuits for Surface Water Samples
Brooks 1H Weilsite

Dimock Township, Susquehanna County, PA

Sample Identification BROOKS 1H A Brooks 1H B Surface Water Quality Criteria’
Location Upgradient Downgradient | Fish and Aquatic | Fish and Aquatic
r ’ Life Criteria - | Life Criteria - | Human Heait

Sample Date 12/8/2009 12/8/2009 Chroni Acute Criteria
Parametsr UNITS honis
SVOCs (8270C)
1,2,4-Trichlorobenzene ug/L > = 26 130 35
1,2-Dichlorobenzene ug/L R L 180 820 420
1,3-Dichlorobenzene ug/L ) L 69 350 420
1,4-Dichlorobenzene ugl/L D o<l 150 730 420
1-Methylnaphthalene ug/L & a2 g B NS NS NS
2,4,5-Trichloropheno) ug/L ME 12 o2 NS NS NS
2,4,6-Trichlorophenoi ug/L 2 2 91 460 1.4
2.4-Dichlorophenoi ug/l D151 o 340 1,700 77
2,4-Dimethylphenol ug/L 5 130 660 380
2.4-Dinitrophenol ug/L NE 12 IS 320 1,600 0.05
2,4-Dinitrotoluene ug/L | 0 130 660 69
2,6-Dinitrotoluena ug/L 24.0) 200 990 0.05
2-Chloronaphthalene ug/L C NS NS 1,000
2-Chlorophenol ug/L £ gt NS NS NS
2-Methylnaphthalene ug/L | C NS NS NS
2-Methylphenol(a-Crasol) ug/L ic NS NS NS
2-Nitroaniline ug/L NS NS NS
2-Nitropheno! ug/L | 1.600 8,000 NS
3&4-Methylphenol(m&p Cresol) ug/L | (28 NS NS NS
3,3-Dichlorobenzidine ug/L (3 NS NS NS
3-Nitroaniline ug/L DS NS NS NS
4,6-Dinitro-2-methylphenol ug/L ) D28 16 80 13
4-Bromophenviphenyl ether ug/L. B f 54 270 NS
4-Chloro-3-methyiphenal ug/L : NS NS NS
4-Chloroaniline ug/L ) L 0 NS NS NS
4-Chlorophenylphenyl! ether ug/L MB L7 % £ NS NS NS
4-Nitroaniline ug/L {1 12 NS NS NS
4-Nitrophenol ug/L 3] ; 470 2,300 NS
Acenaphthene uglL 2 {7 £ 17 a3 670
Acenaphthylene ug/L L NS NS NS
Anthracene ug/L [ NS NS 8,300
Azobenzene ug/L Qe NS NS NS
Benzo(a)anthracene ug/L ) 0.1 0.5 0.0038
Benzo(a)pyrene ug/L C NS NS 0.0038
Benzo(b)fluoranthene ug/L b NS NS 0.0038
Benzo(g;h.i)perylene ug/L ARk NS NS NS
Benzo(k)fluoranthene ug/L (1 4 NS NS 0.0038
Benzoic acid ug/L 3 192.5) NS NS NS
Benzyl alcohol ug/L ol il : NS NS NS
bis(2-Chloroethoxy)methane ug/L 5] NS NS NS
bis{2-Chloroethyl) ether ug/L : i 6.000 30,000 0.03
bis(2-Chloroisopropyl) ether ug/L ) NS NS 1400
bis(2-Ethylhexyl)ohthalate ugiL [+ 13 ¥ 810 4,500 1.2
Bulylbenzylphthalate ug/L Bt C G 35 140 150
Carbazole ug/L L r NS NS NS
Chrysene ug/L = '< C g NS NS 0.0038
Dibenz({a,h)anthracene ug/L > ] 1 NS NS 0.0038
Dibenzofuran ug/L | NS NS NS
Diethylphthalate ug/L Wi 800 4,000 17,000
Dimethylphthalate ug/L MO {9 C NS NS NS
Di-n-butylphthalate ug/L ic L 5.0 21 110 2,000
Di-n-octylphthalate ua/l Pl bt } NS NS NS
Flucranthene ug/L = L 40 200 130
Fluorene ug/L 1 NS NS 1,100

Page 3 ard
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Table 4.2-2
Analytical Results for Surface Watar Samples
Brooks 1H Wellsite

Dimock Township. Susquehanna County. PA

Sample Identification BROOKS 1H A Brooks 1H B Surface Watér Quality Criteria’
Location Upgradient Downgradient | Fish and Aquatic | Fish and Aquatic
i 8 T_Ife Critec:ia - Life Crllecrl'ia - HumanHaalta
Sample Date 12/8/12009 12/8/2009 Criteria
i Chronic Acute

Parameter UNITS
SVOCs (8270C)
Hexachloro-1,3-butadieng ug/L C ) (2123 2 10 0.44
Hexachlorobenzene ug/L O 2 NS NS 0.00028
Hexachlorecyclopentadiene ug/L s \ 1 5 40
Hexachloroethane ug/L W Gisf 12 60 1.4
ndeno{1,2,3-cd)pyrens ug/L. L NS NS 0.0038
sophorone ug/L 5 WO 11 0 2,100 10,000 35
Naphthalens ug/L K {14 43 140 NS
Nitrobenzene ug/L iy D (%4 810 4,000 17
N-Nitrosodimethylamine ug/L =1 450 3,400 17,000 0.00089
N-Nitroso-di-n-propylamine ug/L O v (1.0 NS NS 0.005
N-Nitrosodiphenylamine ugfl 5 | v 59 3,000 33
Pentachlarophenol ug/L 2 7 0.00589 0.00768 0.27
Phenanthrene ug/L [EN ! 1 B NS
Phernol ug/L o ) NS NS 21,000
Pyrane ug/L DI D NS NS 830
Notes:

'= Values from 25 Pa Code Chapter 93.8, Table 5; values assume a pH of 6.5 SU and hardness of 100 mg/L, where applicable. Values provided for chramium are
for chromium I, Values for chloride, TDS, pH, manganese and lron from 25 Pa Code Chapier 93.7, Table 3.

2

“= No Standard.

O (1 ©) = Parameter not datected at the detection limit specified in parentheses.

“= The specific water quelily crileria for total recoverable iron is for aqualic life uses and |s expressed as a 30-day average concentration. The water quality ¢riteria
for human health is expressed as dissolved iron, See 25 PA Code Section 93.7

= As total xvlenes,
°= As total xylenes.

[

5.8

|= Resulls exceed SHS R-U MSC and/or applicable surface waler quality critaria

Page 4 ord
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Table 4.3-1
Analytical Results for Soil
W. Chudleigh 1 Welisite

Dimock, Township
Susquehana County, PA

SOIL
Sample identification CHUDLEIGH-1-B1 CHUDLEIGH-1-B2 Residential Used Aquifer
MscCs'
Sample Date 5/25/2010 5/25/2010

Parameter Units
General Chemistry Analyses
Percent Moisture (ASTM D2974-87) % 9.9 9.0 NS®
Nitrogen, Ammonia (EPA 350.1) mg/kg 7 (5.3% D3 1,900
Chloride (SM 4500-CI-E) mag/L = NS
Surfactants (MBAS SM 5540C) _ma/L & NS
Ethylene Glycol (EPA 8015) mg/kg . 0 1400
Metals Analyses (60T0B/7471) .
Aluminum mglkg 11,000 13,100 190,000
Antimony mg/kg 2 I0ES 2048 27
Arsenic mg/ka 10.2 3.5 12
Barjum mg/kg 136 84.1 8,200
Benyllium mg/kg 0.65 0.81 320
Boron ma/kg 8.7 8.6 1,900
Cadmium markg T (021 ) 0.23 38
Calcium mg/kg 1,350 1,010 NS
Chromium mg/kg 11.8 16.9 180,000"
Cobalt ma/kg 9.6 11.4 50
Copper mg/kg 13.2 6.4 8,100
Iron ma/kg 22,800 31,700 150,000
Lead mg/kg 9.2 4.9 450
Magnesium mg/kg 3,420 4,610 NS
Manganese mg/kg 519 41 2,000
Molybdenum mg/kg 0 (2 D 2.0 650
Nickel mg/kg 17.8 26.7 650
Potassium mg/kg 1,790 2,050 NS
Selenium mg/ka 0.5 D (0,48 26
Silver mg/kg X 0.93 84
Sodium mg/kg iS2 £ (At NS
Thallium mg/kg i 12.1) 25 14
Vanadium mg/kg 12.2 16.8 1,500
Zinc mag/kg 50.2 52.5 12,000
Mercury markg = (9500 =N 10
VOC Analyses (8260)
1.1,1-Trichloroethane mg/kg = 7 20
1.1,2,2-Telrachloroethane mg/kg UE 0.08
1,1,2-Trichloroethane mglkg 0.5
1,1-Dichloroethane mg/kg C 5 3:1
1,1-Dichloroethene ma/kg L 0.7
1.2,4-Trimethylbenzene ma/kg 1D 1001 8.4
1,2-Dichlorobenzene mg/kg C ¢ 60
1,2-Dichloroethane mg/kg 4 0.5
1,2-Dichloroetheng (Total) ma/kg i 7°
1.2-Dichloropropane ma/kg i 0.5
1.3,5-Trimethylbenzene mg/kg i 2.3
1,3-Dichlorobenzene mg/kg £ 7 61
1.4-Dichlorobenzene mg/kg 10
2-Butanone (MEK) ma’kg oD 400
2-Hexanone ma/kg + 1.1
4-Methyl-2-pentanone (MIBK) mg/kg oG o 290

DIM0209034
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Table 4.3-1
Analytical Results for Soil
W. Chudleigh 1 Welisite

Dimock, Township
Susquehana County, PA

SOIL
Sample Identification CHUDLEIGH-1-B1 CHUDLEIGH-1-B2 | Residential Used Aquifer
Mscs'
Sample Date 5/25/2010 5/25/2010

Parameter ) Units
VOC Analyses (8260)
Acetone ma/kg L 15 i 3,300
Benzene mg/k 22 0.5
Bromaodichlaromethane mg/kg ~ 8
Bromoform mg/kg 8
Bromomethane mg/kg 1
Carbon disulfide mg/kg 150
Carbon tetrachloride ma/kg 0.5
Chlorobenzene ma/kg 10
Chloroethane mg/kg 23
Chloroform mg/kg 8
Chloromethane mg/kg 3
cis-1,2-Dichloroethene mgrka 7
cis-1,3-Dichloropropene mglkg 0.66
Dibromochloromethane mg/kg 8
Ethyloenzene mg/kg 70
Isopropylbenzene (Cumens) markg 600
m&p-Xylene mg/kg 1,000”
Methylene Chloride mg/kg 0.5
Methyl-tert-butyl ether mg/kg 2
Naphthalene mg/kg 25
n-Butylbenzene mg/kg 950
n-Propylbenzene mg/kg 290
o-Xylene mg/kg 1,000°
p-lsopropyltoluene mg/kg NS
sec-Butylbenzene mg/kg 350
Styrene mg/kg 24
Tetrachloroethene markg 0.5
Toluene ma/kg 100
TOTAL BTEX mg/kg NS
trans-1,2-Dichloroethene mg/kg 10
trans-1,3-Dichloropropene ma/kg 0.66
Trichloroethene ma/kg 0.5
Vinyl chloride ma/kg 0.2
Xylene (Total) ma/kg 1,000
SVOC Analyses (8270)
1.2,4-Trichlorobenzene ma/kg 27
1.2-Dichlorobenzene ma/kg 60
1,3-Dichlorobenzene mglkg 61
1,4-Dichlorobenzene ma/kg 10
2.4,5-Trichlorophenol mglkg 2,300
2.4.6-Trichlorophenol ma/kg 11
2,4-Dichlorophenol mg/kg 2
2,4-Dimethylphenol mgrkg 73
2.4-Dinitrophenol mg/kg 7.3
2.4-Dinitrotoluene mg’kg 0.21
2.6-Dinitrotoluene mg/kg 3.7
2-Chlorgnaphthalene mg/kg 6,200
2-Chlorophenol mglkg 4.4
2-Methylnaphthalene ma/kg 600
2-Methylphenal(o-Cresol) mg/kg 180
2-Nitroaniline malkg 11
2-Nitrophenol mg/kg 29

DIM0209034
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Table 4.3-1

Analytical Results for Soil

W. Chudleigh 1 Wellsite

Dimock, Township
Susquehana County, PA

SOIL
Sample Identification CHUDLEIGH-1-B1 CHUDLEIGH-1-B2 | Residential Used Aquifer
mscs'
Sample Date 5/25/2010 5/25/2010

Parameter Units
SVOC Angalyses (8270)
3&4-Methylphenol{mé&p Cresol) markg O {79.73 L 18’
3.3'-Dichlorobenzidine maglkg i 8.3
3-Nitroaniline mg/ka C 1.1
4 .6-Dinitro-2-methyiphenol mg/kg D (2807 0.37
4-Bromophenylphenyi ether mg/kg i NS
4-Chloro-3-methyiphenol ma/kg ] 37
4-Chloroaniline mg/kg D { 0.42
4-Chlorophenyiphenyt ether mag/kg <L [ NS
4-Nitroaniline ma/ka C 33
4-Nitrophenol mg/kg SO 6
Acenaphthene mg/kg ME 2,700
Acenaphihylene mg/kg i) 2,500
Anthracene mg/kg 350
Benzo(a)anthracene ma/kg 5.7
Benzo(a)pyrene mg/kg 0.57
Benzo(b)fiuoranthene mg/kg 5.7
Benzo(g,h,|)perylene mg/kg 180
Benzo(k)fluoranthene mg/kg 57
Benzyl alcohol mg/kg 1,800
bis{2-Chloroethoxy)methane mg/kg 11
bis{2-Chloroethyl) ether mg/kg 0.015
bis(2-Chloroisopropyl) ether mg/kg 30
bis(2-Ethylhexyl)phthalate ma’kg 130
Butylbenzylphthalate mg/kg 3,000
Chrysene malkg 230
Dibenz({a h)anthracene ma/kg 0.57
Dibenzofuran mg/kg 95
Diethylphthalale malkg 2900
Dimethylphthalate ma/kg NS
Di-n-butylphthalate ma/kg 1500
Di-n-oclylphlhalate ma/kg 8.800
Fluoranthene ma/kg 3,200
Fluorene mg/kg 3,000
Hexachloro-1,3-butadiene ma/kg 10
Hexachlorobenzene mg/kg 0.96
Hexachlorocyclopentadiens mg/kg 91
Hexachloroethane mg/kg 0.56
Indeno(1,2.3-cd)pyrene mg/kg 5.7
Isophorone ma/kg 10
Naphthalene mg/kg 25
Nitrobenzene mg/kg 7.3
N-Nitroso-di-n-propylamine ma/kg 0.0094
N-Nitrosodiphenylamine malkg 20
Pentachlorophenol ma/kg 5
Phenanthrene mglkg 10,000
Phenol mg/kg 200
Pyrene ma/kg 2,200
Notes:

" = Medium-Specific Concentrations (MSCs) were established from the Residential, Used Aquifer with TDS < 2500 MSCs
Soil to Groundwater Numeric Values listed in Appendix A, Table 3 and Table 4 of 25 PA Code Section 250,
Administration of the Land Recycling Act (Act 2) regulations.

2= ND (5.3) = Parameter not detected at the detection limit specified in parentheses.

%=No Standard

“=as Chromium IIl.

S=as ¢is-1, 2 - Dichloroethlene
®=as Total xylenes.

=ag p-Cresol

12.5

|=Result exceeds SHS Residential, Used Aquifer MSC
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Table 4.3-2
Analytical Resuits for Surface Water
W. Chudleigh 1 Wellsite

Dimock Township
Susquehanna County, PA

Sample Identification Chud-DN Chud-UP Surface Water Quality Criteria’
Sample Location Downgradient Upgradient
i 4 i F‘sh and Aq.uatlc Fish and Aquatic Human Health
Sample Date 5/26/2010 5/26/2010 Life Criteria - Life Critaria~Acule Criteria
Chranic
Parameter UNITS
Genaral Chemisiry g+,
pH oH units 7.6 76 6.0-9.0 NS®
Diesel Components (DRO EPA 80158 Mod) mg/L DG T {0 NS® NS NS
TPH (C08-C10) (GRO EPA 80158 Mod) ma/L S 10 200 i NS NS NS
Qil and Grease (EPA 1664A) mg/L Dl &l NS NS NS
ITPH (EPA 1664A) | mg/L e Wi 4.8 NS NS NS
Acidity (SM 2310B) mg/L B 702 {0 i 31 NS NS NS
Alkalinity (SM 23208) mg/L 36.0 42.0 NS NS __NS
Ammonia (EPA 350.1) mg/L D0 £ Mg NS NS NS
Ethylene Glycol (EPA 8015) mg/L G 1C NS NS NS
TDS (SM 2540C) mg/L 89.0 NS NS 750
Surfactants (MBAS SM 5540C) ma/L 0 (0 52 [ (T NS NS NS
Chioride {SM 4500-CI-E) mg/L 4.8 4.6 NS NS 250
Total Melals Analyses (6010/7470)
Aluminum, Total ug/L 291 NS 750 NS
Antimony, Total ug/L 220 1,100 5.6
Arsanic, Tatal ug/L C 150 340 10
Barium, Total ug/L 4,100 21,000 2,400
Beryilium, Total ug/L L NS NS NS
Boron, Total ug/L C I8 1,600 8,100 3,100
Cadmium, Total ug/L 1D { NS NS NS
Calcium, Total ug/L 16,900 | NS NS NS
Chromium, Total ug/L ID {8 C NS NS NS
Cobalt, Total ug/L LE2 I (5.0 19 95 NS
Copper, Total ug/l NG 50 D50 NS NS NS
Iron, Total ug/L 481 1,500* 1,500° Ng*
Lead, Total ug/L oz 0% NS NS NS
Magnesium, Tolal ug/L. 2,160 NS NS NS
Manganese, Total ua/l 49.8 NS NS 1,000
Molybdenum, Total ug/L NS NS NS
Nickel, Total ug/L £ NS NS NS
Potassium, Total ug/L 623 NS NS NS
Selenium, Total ug/L P, NS NS NS
Silver, Total ) ug/L Cr.83 NS NS NS
Sodium, Total ug/L 2.530 NS NS NS
Thallium, Total ug/L 13 B85 0.24
Vanadium, Total ug/l. g 100 510 NS
Zinc, Tolal _uglL D g NS NS NS
Mercury, Total ug/L NS NS NS
Dissiived Melals Anal (6010/7470) :
Aluminum, Dissolved ug/L NS NS NS
Antimony, Dissolved ug/L NS NS NS
Arsenic, Dissclved ug/L __NS NS NS
Barium, Digsolved ug/L NS NS NS
Beryllium, Dissolved ug/L NS NS NS
Boron, Dissolved ug/L NS NS NS
Cadmium, Dissolved ug/L 1.0 0.25 2.01 NS
Calcium, Dissolved ug/l 16,500 NS NS NS
Chromium, Dissoived ug/L MR 3w 74.1 569.8 NS
Caball, Dissolved ug/L C NS NS NS
Copper, Dissolved ug/L 2.0 13 NS
Iron, Dissolved ug/L NS NS 300
Lead, Dissolved ua/L 2.5 64.6 NS
Magnesium, Dissalved ug/L NS NS NS
Manganese, Dissolved ug/L NS NS NS
Molybdenum, Dissolved ug/L NS NS NS
Nickel, Dissolved ug/L 52 470 810
Potassium, Dissolved ug/L NS NS NS
Selenlum, Dissolved ug/L 4.6 NS NS
Silver, Dissolved ug/L s "9.8% NS 3.2 NS
Sodium, Dissolved ug/L 2,760 NS NS NS
Thallium, Dissolved ug/L N 615 O NS NS NS
Vanadium, Dissolved ug/L 3 NS NS NS
Zinc, Digsolvad ug/L D 120 120 — NS
Mercury, Dissolved ug/L & 0.77 1.4 0.05
Page 1 of 4
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Table 4.3-2
Analytical Resuits for Surface Water
W. Chudleigh 1 Wellsite

Dimock Township

Susguehanna County, PA

DIM0209034

Sample ldentification Chud-DN Chud-UP Surface Water Quality Criteria’
Sample Location Downgradient Upgradient :
i N - Fii:‘f aréd.Aunatlc Fish and Aquatic Human Health
Sample Date 5/26/2010 5/26/2010 e "I‘e_r a- Life Criteria - Acute Criteria
Chronic
Parameter UNITS
VOCs {6260) =
Acetons ug/L = D 203 86,000 450,000 3,500
Benzene ug/L T 0”5 130 640 1.2
Bromochloromethane ug/L 29 < NS NS NS
Bromodichloromethane ug/L z NS NS 0.55
Bromoform ug/L ! > 370 1800 4.3
Bromomethane ug/L 3 Q 110 550 47
2-Butanone (MEK) ug/L 32,000 230,000 21,000
n-Butylbenzens ug/L = ) NS NS NS
sec-Butylbenzene ug/L 3 D (0 NS NS NS
Carbon disulfide ug/L M s NS NS NS
Carbon tetrachloride ug/L T 560 2,800 0.23
Chigrobenzene ug/L 3 C 240 1,200 130
Chioroethane ug/L SEEE] NS NS NS
Chioroform ug/L =R ETREE 390 1,900 5.7
Chlaromethane ug/L = 0 2.0 5,500 28,000 NS
Dibromochloromethane ug/L L i NS NS 0.4
1,2-Dibromoethane (EDB) ug/L NS NS NS
1,2-Dichlorobenzens ug/L = 160 820 420
1,3-Dichlorobenzene ug/L § 68 350 420
1,4-Dichlorobenzene ug/L = 150 730 420
1.1-Dichloroethane ug/L g NS NS NS
1,2-Dichloroethane ug/L 3.100 15.000 0.38
1,2-Dichloroethene (Total) ug/L D=9 NS NS NS
1,1-Dichloroethene ug/L ] 1,500 7.500 33
cis-1,2-Dichloroethene ug/L &M D 0 ) NS NS NS
frans-1,2-Dichigroelhane ug/L 8 D ) 1,400 6,800 140
1,2-Dichloropropane ug/L | > .80 2,200 11,000 NS
cis-1,3-Dichloropropene ug/L NEH O 61 310 0.34
trans-1,3-Dichloropropene ug/L A ! g 61 310 0.34
Ethylbenzene ug/L 580 2,900 530
2-Hexanone ug/L 15 . 4,300 21,000 NS
Isopropylbenzene (Cumene) ug/L v NS NS NS
p-lsopropyltoiuene ug/L { : NS NS NS
Methylens Chloride ug/L [ N 1 & 2.400 12,000 4.6
4-Methyl-2-pentanone (MIBK) ug/L oI i ERalthe 5,000 26,000 NS
Methyi-tert-butyl ether ug/L I 10 NS NS NS
Naphthalene ug/L i L) (2.0} 43 140 NS
o-Xylene ug/L i N0 1 0 210° 1,100 70,000°
n-Propylbenzéne ug/L g NS NS NS
Styrene ua/L NS NS NS
1,1,2 2-Telrachloroethane ua/L E 0 210 1,000 0.17
Telrachiorogthene ug/L 140 700 0.69
Toluene ug/L 330 1,700 1,300
1,2.4-Trichlorobenzene ug/L 26 130 35
1,1,1-Trichloroethane ug/L 610 3,000 NS
1.1.2-Trichlorcethane ug/L 680 3,400 0.59
Trichloroathane ug/L 450 2,300 2.5
1,2.4-Trimethylbenzene ug/L i NS NS NS
1.3,5-Trimethylbenzene ug/L NS NS NS
Vinyl Chioride ug/L [s NS NS 0.025
Xylene (Total) ug/L i0 2. 210 1,100 70,000
m&p-Xylene ug/L ‘ G 210° 1.100° 70,000°
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Table 4.3-2
Analytical Results for Surface Water
W. Chudleigh 1 Welisite

Dimock Township
Susquehanna County, PA

DIM0209034

Sample Identification Chud-DN Chud-UP Surface Water Quality Criteria’
Sample Location Downgradient Upgradient § ;
pSam 6D lzg Ijg y F'i:}:g‘:lgjga_hc Fish and Aquatic Human Health
pleDate S26/2010 52612010 . Life Criteria - Acute Criteria
Chronic
Parameter UNITS
SVOCs (6270C)
2-Methylphanol{a-Cresol) ug/L NS NS NS
3&4-Methylphenol(mé&p Cresol) ug/L £ NS NS NS
Acenaphtheng ug/L % 2 17 83 670
Acenaphthylene ug/L D n NS NS NS
Anthracens ug/L 02 T3 (4.0 NS NS 8300
Azobenzene ug/L D%z o[58 NS NS NS
Benzo(a)anthracene ug/L = : 0.1 0.5 0.0038
Benzo(a)pyrene ug/L 13 = NS NS 0.0038
Benzo(b)fluoranthene ug/L z s NS NS 0.0038
Benzo(g,h, l)perylene ug/L 2 3 NS NS NS
Benzo(k)fluoranthene ug/L g 3 NS NS 0.0038
Benzoic acid ug/L 3 NS NS NS
Benzyl alcohal ug/L L NS NS NS
4-Bromophenylphenyl ether ug/L s < 54 270 NS
Butylbenzyiphthalate ug/L C 35 140 150
Carbazole ug/L 2 = NS NS NS
4-Chloro-3-methyiphenol ug/L D[ 2 X NS NS NS
4-Chloroaniline ug/L 2 o 1.5 NS NS NS
bis{2-Chloroethoxy)methane ug/L ! IC NS NS NS
bis(2-Chioroethyl) ethar ug/L ISk B v 6,000 30,000 0.03
bis{2-Chloroisopropyl) ether uglL L 45 01 0% NS NS 1,400
2-Chloronaphthalens ug/L Z NS NS 1,000
2-Chlorophenol ug/L 2 L NS NS NS
4-Chlorophenylphenyl ether ug/L . NS NS NS
Chrysene ug/L \ NS NS 0.0038
Dibenz(a hjanthracane ug/L 2 {E4 NS NS 0.0038
Dibenzofuian ug/L - IEEE NS NS NS
1,2-Dichlorobenzene ug/L 3 o e 160 820 420
1.3-Dichlorobenzene ug/L 69 350 420
1,4-Dichlorobenzene ug/L D35 150 730 420
3,3-Dichlorobenziding ug/L . NS NS NS
2,4-Dichlorophenot ug/L A K 340 1,700 77
Diethylphthalate ug/L C 800 4,000 17,000
2.4-Dimelhylphenal ug/L t 130 660 380
Dimethyliphthalate ug/L s e i {4050 NS NS NS
Di-n-butylphthalate ug/L Dt 2 S 21 110 2,000
4,6-Dinitro-2-methyiphenol ug/L WSSO T {223 18 80 13
2,4-Dinitrophenol ug/l o 08 E {26} 320 1,600 0.05
2 4-Dinitrotoluene ug/L 2 3 130 660 69
2,6-Dinitrotoluene ug/L C - 200 990 0.05
Di-n-octylphthalate ug/L L (" 2 3] NS NS NS
bis(2-Ethythexyl)phthalate ug/L i 3 910 4,500 1.2
Fluoranthene ug/L ol 2y o {10 40 200 130
Fluorene ug/L 2 BE {2 NS NS 1,100
Hexachloro-1,3-butadiene ugflL = 2 2 10 0.44
Hexachlorobenzena ug/L Hiee Ly 7Y | NS NS 0.00028
Hexachlorocyclopentadiene ug/L *2) ME " S 1 5 40
Hexachloroethane ug/L T £ 3 12 60 1.4
Indeno(1,2,3-cd)pyrene ug/L A R &) NS NS 0.0038
Isophorone ug/L 40 1 21 G 2,100 10,000 35
1-Mathyinaphthalene ug/L C1 3 NS NS NS
2-Methyinaphthalene ug/L iG 14,2 2 NS NS NS
Naphthalene ug/L 0t 2 43 140 NS
2-Nitroaniline ug/L £0n Ci28 NS NS NS
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DIM0209034

Table 4.3-2

Analytical Results for Surface Water

W. Chudleigh 1 Wellsite

Dimock Township
Susquehanna Counly, PA

Sample Identification Chud-DN Chud-UP Surface Water Quality Criterla’
Sample Location Downgradlent Upgradient
IIJS | 79 e Fii:‘f:g::::.".;a."c Fish and Aquatic Human Health
ample Date| 512612010 5/26/2010 Life Criteria - Acute Critaria
Chronic

Paramater UNITS
SVOCs 8270C)
3-Nitroaniline ug/L e Dt1g NS NS NS
4-Nltroaniling ug/L 1D (2.8} NS NS NS
Nitrobenzene ug/L g NTe 8 810 4.000
2-Nitraphsnol ug/L [ EEE) 1.600 8,000 NS
4-Nitrophenol ug/L £ 470 2,300 NS
N-Nitrosodimethylamine ug/L S 3,400 17,000 0.00068
N-Nitroso-di-n-propylamine ug/L ) ND 11 0) NS NS 0.005
N-Nltrosodiphenylamine ug/L o NI 11,31 59 3000 3.3
Pentachloraphenol ug/L ] 0.00589 0.00768 0.27
Phenanthrene ug/L 1 5 NS
Phanol ug/L v ol le NS NS 21,000
Pyrene ug/L D12 ND (1.0 NS NS 830
1,2,4-Trichlorobenzense ug/L D112 NC 1 Gy 26 130
2,4,5-Trichlarophenal ug/L O3 g ND {2 6) NS NS NS
2,4,6-Trichlorophenol ug/L 2 NE (1 0} 91 480 1.4

Nofes:

'= Values from 25 Pa Code Chapter 93.8, Table 5; values assume a pH of 6.5 SU and hardness of 100 mg/L, where applicable. Values provided for chromium are for
chromium Ill. Values for chloride, TDS, pH, manganese and Iron from 25 Pa Code Chapter 93.7, Table 3.

2= ND (1 0) = Parameter not detected at the detection limit specified in parentheses.

°= No Standard.

‘= The speciflc water quality criteria for total recoverable iron is far aquatic life uses and is expressed as a 30-day average concentration. The water quality criteria for
human health is expressed as dissolved Iron. See 25 PA Code Section 93.7.

%= As total xylenes.

5= As total xylenes.
[

]= Results exceed SHS R-U MSC and/or applicable surface water quality criterla.
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Table 4.4-1
Analytical Results for Soil
Costello 1 Wellsite

Bimock, Township
Susquehana County, PA

SOIL
Sample Identification COSTELLO-1-B1 COSTELLO-1-B2 | Residential Used Aquifer
MSCs'
Sample Date 5/25/2010 5/25/2010

Parameter Units

General Chemisty Analysos

Percent Moisture (ASTM D2974-87) % 9.1 8.2 NS®
Nilrogen, Ammonia (EPA 350.1) mglkg 12.4 72 1,800
Chioride (SM 4500-CI-E) mg/L DoV CiE0 NS
Surfactanls (MBAS, SM 5540C) mg/L AR = IC NS
Ethylene Glycol (EPA 8015) ma/kg ad et | #o 0.0 1400
Metals Analysas (EOY0ET4TT)

Aluminum mg/kg 12,800 11.700 190,000
Antimany mglka IO (23D WD (0 380 ) 27
Arsenic mg/kg 12.5 10.1 12
Barium mglkg 72.3 64,2 8,200
Beryllium mg/kg 0.6 0.52 320
Boron ma/kg 74 6.5 1900
Cadmium mg’kg 0.32 0.38 38
Calcium mg/kg 899 721 NS
Chromium mag/kg 14 4 12.6 190,000”
Coball mg/kg 8.6 | 9.6 50
Copper mg/kg 13.4 13.7 8,100
Iron mgl/ka 23.500 22,400 150,000
Lead markg 13.1 15.5 450
Magnesium mg/ka 3.820 3.710 NS
Manganese mg/ka 520 701 2,000
Molybdenum mag/kg 0 1V 53 MG TY & 650
Nickel ma/kg 19.3 19.5 650
Potasswm mg/kg 1,450 1,440 NS
Selenium ma/kg 0.5 D 0.) 26
Silver ma’kg 0.22 0.21 84
Sodium mg/kg IS 1SE7: = {305} NS
Thalllum mglkg ND (1.3 K 14 I
Vanadium mglkg 18.1 13.2 1,500
Zinc ma/kg 58.4 58.6 12,000
Mercury ma/kg S 1S D1t 10
|VOC Analyses (82601
[1.1.1-Trichloroethane malkg 20
1,1,2,2-Tetrachlorcethana ma/kg 0.08
1,1.2-Trichlaroethane mg/kg 0.5
1,1-Dichloreethans mglkg 3.1
1.1-Dichlgroathane mg/kg 0.7
1,2.4-Trimethylbenzene mg/kg 8.4
1,2-Dichlarabenzene ma/kag 60
1,2-Dichlorosthane ma’kg 0.5
1,2-Dichloroethene (Total) malkg i
1.2-Dichloropropane ma/kg 0.5
1,3,5-Trimethylbenzene mg/kg 2.3
1,3-Dichlorobenzene mg/kg 61
1.4-Bichiorobenzene mg/kg 10
2-Butanone {(MEK) mg/kg 400
2-Hexanone | _mg/kg 1.1
4-Mathyl-2-pentanona {(MIBIC) ma/kg 230
Acetons mag/ka 3.300
Benzene mg/kg 0.5
Bromodichlcromethane ma/ka 8
Bromoform ma’kg 8
Bromomethane ma’kg 1
Carbon disuilide mo/kg 150
Carban tetrachlorida ma/kg 0.5
Chiorobenzane mg/kg 10
Chloroethans mglkg 23
Chloroform ma/kg 8
Chloromethane malkg 3
cis-1,2-Dichloroethene malkg 7
cls-1,3-Dichloropropene ma/kg 0.66
Dibromochioromethana mglkg 8
Elhyibenzens mg/kg 70
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DIM0209034

Table 4.4-1

Analytical Resuilts for Soil

Costello 1 Wellsite

Dimock, Township
Susquehana County, PA

SOIL
Sample Identification COSTELLO-1-B1 COSTELLO-1-B2 | Residential Used Aquifer
mscs'
Sample Date 5/25/2010 5/25/2010

Parameter Unils -
VOC Analysas (B260) >
1sopropylbenzene (Cumene) mglkg 600
mé&p-Xylene mg/kg 1,000°
Methylene Chloride mg/kg 0.5
Methyl-tert-butyl ether mg/kg 2
Naphthalene mg/kg 25
n-Bulyibenzene mg/kg 950
n-Propylbenzens ma/kg 290
o-Xylene ma/kg 1,000°
p-Isapropyitoluene mg/kg NS
sec-Butylbenzene ma/kg 350
Styrene mg/kg 24
Tetrachlorosthene mg/kg 0.5
Toluene mg/kg 100
TOTAL BTEX mo/kg NS
trans-1,2-Dichlorcethene mag/kg 10
trans-1,3-Dichloropropene mg/kg 0.66
Trichloroethene mg/kg 0.5
Vinyl chigride mo/kg 0.2
Xylone (Total) mglkg 1,000"
| SVOC Analyses (8270)
1,2.4-Trichlorabanzene mo/kg 27
1.2-Dichlorebenzene mg/kg 60
1,3-Dichlorobenzene mg/ka 61
1,4-Dichlorobenzeng malkg 10
2.4.5-Trichlorophenol mg/kg 2,300
2.4.6-Trichlorophenot mag/kg 11
2.4-Dichlorophanol mg/kg 2
2,4-Dimethylphenol mg/kg 73
2,4-Dinitrophenol mg/ka 7.3
2.4-Dinitrotoluene mglkg 0.21
2.6-Dinitrotoluene mg/kg 3.7
2-Chloronaphthalane mg/kg 6,200
2-Chlorophenol ma/kg 4.4
2-Methylnaphthalene ma/kg 600
2-Methviphenol(o-Cresol) mg/kg 180
2-Nitroaniline mg/kg 11
2-Nitropharal mg/kg N 29
384-Methylphenol(m&p Cresol) ma/kg 187
3.3'-Dichlorobenzidine mg/kg 8.3
3-Nitroaniline mg/kg 1.1
4,6-Dinitro-2-methylphenoal mg/kg 0.37
4-Bromophenyipheny| ether mg/kg NS
4-Chlaro-3-methyiphanol mg/kg 37
4-Chloreaniline mg/kg 0.42
4-Chlorophenylphenyl ether mg/kg NS
4-Nitroaniline ma/ka 3.3
4-Nitrophenol mg/kg 6
Acenaphthene ma/kg 2,700
Acenaphthylene mg/kg 2,500
Anthracene mg/kg 350
Benzo(a)anthracene mg/kg 5.7
Benzo(a)pyrene mg/kg 0.57
Benzo(b)fluoranthene mg/kg 8.7
Benzo(g.h,i)perylene mg/ka 180
Benzo(k)fluoranthene mglkg g
Benzyl alcohol mg/kg 1,800
bis(2-Chloroethoxy)methane mg/kg 11
bis(2-Chloroethyi) ether ma/ka 0.015
bis(2-Chlaroisaprapyl) ether mg/ka 30
bis{2-Ethylhexyl)phthalate mg/kg 130
Butylbenzylphthalate ma/kg 3,000
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DIM0209034

Tablo 4.4-1
Analytical Results for Soll
Costello 1 Wellsile

Dimock, Township
Susquehana Counly, PA

SOIL
Sample Identification COSTELLO-1-B1 | COSTELLO-1-B2 | Residential Used Aqulfer
| msCs'
Sample Data| 5/25/2010 5/25/2010

Parameter | Units
SVOC Analyses [6270)
Chrysene ma/kg M (G 38E ND D 332 230
Dihenz{a h)anthracene mg/kg MO 10353 - 0.57
Dibenzofuran mglkg NG (U 365} SIS 10 96
Diethylphthalate mg/kg T (GOS8 2,900
Dimethylphthalate mg/kq L NS
Di-n-butyiphthalate malkg 1,500
Di-n-octyiphthalate mglkg 8,800
Fluoranthene mg/kg = 3,200
Fluorene malkg 1ot 354 3.000
Hexachloro-1.3-butadiene ma/kg 5 10
Hexachlorobenzene mg/kg 2 0.96
Hexachlorocyclopantadiene mg/kg N & e 91
Hexachloroethane mo/kg \ 0.56
Indeno(1.2.3-cd)pyrene mg/kg 5.7
Isophorone mglkg 10
Naphthalene ma/ka 25
Nitrobenzene malkq 7.3
N-Nitroso-di-n-propylamine malkg MC'{D:355) C 0.0094
N-Nitrosodiphenylamine mg/kg i, 355 [ 20
Pentachlorophanol malkg NEID 3 5
Phananthrene mg/kg n QS 10.000
Phencl malkg : 200
Pyrene ma/kg 35 S 2.200
Notes:

! = Medium-Specific Concentrations (MSCs) were established from the Residential, Used Aquifer with TDS < 2500 MSCs
Soil to Groundwater Numeric Values listed in Appendix A, Table 3 and Table 4 of 25 PA Code Section 250
Administration of the Land Recycling Act (Act 2) regulations,

%= ND (3.0) = Parameter not dstected at the detection limit specified in parentheses.

=No Standard

*=as Chromlum III.

=as cis-1, 2 - Dichloraethlene
=as Total xylenes.

5
0
=as p-Cresol

[ 12,5

|=Result excesds SHS Residentlal, Used Aquifer MSC
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Table 4.4-2
Analytical Results for Surface Water
Costello 1 Wellsite

Dimock Township
Susquehanna County, PA

DIM0209034

Sample Identification COSTELLO #1 | COSTELLO #1 | COSTELLO #1
A B c Surface Water Quality Criteria’
Sample Location Upgradient Pond Downgradient Fish and Fish and
Aquatic Life | Aquatic Life |Human Health

Sample Date 12/10/2009 12/10/2009 12/10/2009 Criteria - Griteria - Criteria
Parameter Units Chronic Acute
General Chemigtry
Acidity, Total (SM 2310B) mg/L o : g NS’ NS NS
Alkalipity, Total as CaCO3 (SM 23208) mg/L 26 40 24 NS NS NS
Nitrogen, Ammonia (EPA 350.1) mgyL > I D .10 =¥ (T NS NS NS
Chioride (SM 4500-CI-E) ma/L 71.2 3.3 56.9 NS NS 250
Surfaciants (SM 5540C) mg/L o g4 NS NS NS
pH {SM 4500-H+B) Std. Units 7.4 6.0-9.0 NS
Total Dissolved Solids (SM 2540C} mg/L 171 NS NS 750
Diesel Components (EPA 80158 Mod) mg/L ' NS NS NS
TPH (C08-C10) (EPA 80158 Mod) ug/L e NS NS NS
Tolal Petroleum Hydrocarbons (EPA 1664A) mg/L D 4 NS NS NS
Tolal Melals Analyses (607108/7471)
Aluminum ug/L 125 NS 750 NS
Antimony ug/L { 220 1,100 5.6
Arsenic = ug/L [ {50 150 340 10
Barium ug/L 41.8 4,100 21,000 2,400
Berylllum ug/L ) NS NS NS
Boron ug/L 50 1,600 8.100 3,100
Cadmium ug/L o 1.5 NS NS NS
Calcium B ug/L 17,600 NS NS NS
Chromium ug/L ND 5.0 NS NS NS
Cobalt ug/L W {8 19 95 NS
Copper ug/L ND 55 NS NS NS
Iron ug/L 192 1,500" 1,500° NS*
Lead ug/L ND (20 NS NS NS
Magnesium ug/L 3.830 NS NS NS
Manganese ug/L 17.8 NS NS 1,000
Molybdenum ua/l o t.C NS NS NS
Nickel ug/L ND (LD NS NS NS
Potassium ug/L 2,730 NS NS NS
Selenium ua/L D50 NS NS NS
Silver ug/L D10 NS NS NS
Sodium ug/l 32,300 NS NS NS
Thallium ug/L M0 0.0" 13 65 0.24
Vanadium ug/L : 100 510 NS
Zinc ug/L D NS NS NS
Mercury ug/L 0 NS NS NS
Dissolved Matals Analyses (6010/7471)
Aluminum, Dissolved ug/L NS NS NS
Antimony, Dissolved 7 ug/L NS NS NS
Arsenic, Dissolved ug/L NS NS NS
Barium, Dissolved ug/L NS NS NS
Beryllium, Dissolved ug/L NS NS - NS
Baron, Dissolved ug/L NS NS __NS
Cadmium, Dissolved ug/t 0.25 2,01 NS
Calcium, Dissolved - ug/L NS NS NS
Chromium, Dissolved ug/L 741 569.8 NS
Cobalt, Dissolved ug/L NS NS NS
Copper, Dissolved ug/L 9.0 13 NS
fron, Dissolved ug/L . NS NS 300
Lead, Dissolved ug/L : 2.5 64.6 NS
Maanesium, Dissolved ug/L 3.810 NS NS NS
Manganese. Dissolved ug/L 12.2 NS NS NS
Molybdenum, Dissolved ug/L i {7 0,3) NS NS NS
Nickel, Dissolved ug/L D 118,80 52 470 610
Potassium, Dissolved ua/L 2,700 NS NS NS
Selentumn, Dissolved ug/L B 5.8 4.6 NS NS
Silver, Dissolved ug/L NS 3.2 NS
Sadium, Dissolved ug/L 32,000 NS NS NS
Thallium, Dissolved ug/L NS NS NS
Vanadium, Dissolved ug/L NS NS NS
Zinc, Dissolved ug/L 120 120 NS
Mercury, Dissolved ug/L 0.77 1.4 0.05
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Table 4.4-2

Analytical Results for Surface Water
Costello 1 Wellsite

Dimock Township

Susquehanna County, PA

Sample identification COSTELLO #1 | COSTELLO #1 | COSTELLO #1
A B c Surface Water Quality Criteria’
Sample Location Upgradient Pond Downgradient Fish and Fish and
Aquatic Life | Aquatic Life | Human Health

Sample Date 12/10/2009 12/10/2009 12/10/2009 Criteria - Criteria - Criteria
Parameter Units Chronle Acute
VOCSs Analyses (B260) T e g v
1.1.1-Trichloroethane ug/L e d * Rl 610 3,000 NS
1.1.2,2-Tetrachloroethane ug/L 2 2 210 1,000 0.17
1,1,2-Trichloroethane ug/L 0 » 680 3,400 0.59
1,1-Dichloroethane ug/L B = NS NS NS
1,1-Dichlorosthane ug/L C 1,500 7,500 33
1.2,4-Trichlorobenzene ug/L 26 130 35
1.2.4-Trimethylbenzene ug/L NS NS NS
1,2-Dichlorobenzene ug/L 160 820 420
1,2-Dichloroethane ug/L 3,100 15,000 0.38
1,2-Dichloroethene (Total) ug/L NS NS NS
1.2-Dichloropropane ug/l 2,200 11,000 NS
1.3,5-Trimethylbenzene ug/L NS NS NS
1.3-Dichlorobenzene ua/L 69 350 420
1.4-Dichlorobenzene ug/L 150 730 420
2-Butangne {MEK) ug/L 32,000 230.000 21,000
2-Hexanone ug/L 4,300 21,000 NS
4-Methyl-2-pentanone (MIBK) ug/L 5.000 26,000 NS
Acetone ug/L 86.000 450,000 3,500
Benzene ug/L 130 640 1.2
Bromochloromethane ug/L NS NS NS
Bromodichloromethane ug/l NS NS 0.55
Bromoform ug/L 370 1,800 4.3
Bromomethane ua/lL 110 550 a7
Carbon disulfide ug/L NS NS NS
Carbon tetrachloride ug/L 560 2,800 0.23
Chlorobenzene ua/L 240 1,200 130
Chloroethane ugiL NS NS NS
Chloroform ugfL 390 1,900 5.7
Chloromethane ug/L 5,500 28,000 NS
cis-1.2-Dichloroethene ug/L NS NS NS
cis-1,3-Dichioropropene ug/L 61 310 0.34
Dibromochioromethane ug/L NS NS 0.4
Ethylbenzene ug/L 580 2,900 530
Isopropylbenzene (Cumene) ug/L NS NS NS
m&p-Xylene ug/L 210° 1,100" 70.000°
Methylene Chloride ug/L 2,400 12,000 4.6
Methyl-tert-butyl ether ug/L NS NS NS
Naphthalene ug/L 43 140 NS
n-Butylbenzene ug/L NS NS NS
n-Propylbenzene ugl/L NS NS NS
o-Xylene ug/L 210° 1,100° 70,000°
p-Isopropyltoluene ug/L NS NS NS
sec-Bulylbenzene ug/L NS NS NS
Styrene ug/L NS NS NS
Tetrachloroethene ug/L 140 700 0.69
Toluene ug/l 330 1,700 1,300
rans-1,2-Dichlaroathene ug/L 1,400 6.800 140
trans-1,3-Dichloropropene ug/L 61 310 0.34
Trichloroethene ug/L 450 2,300 2.5
Vinyl chloride ug/L NS NS 0.025
Xylene (Total) ug/L 210 1,100 700,00
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Table 4.4-2
Analytical Results for Surface Water
Costello 1 Wellsite

Dimaock Township
Susquehanna County, PA

DIM0209034

Sample Identification COSTELLO#1 | COSTELLO#1 | COSTELLO #1
A B c Surface Water Quality Criteria’
Sample Location Upgradient Pond Downgradient Fish and Fish and
Aquatic Life | Aquatic Life [Human Health
Sample Date 12/10/2009 12/10/2009 12/10/2009 Criterla - Criteria - Criteria

Parameter Units Chronic Acute

SVOCs Analyses (8270)

1,2,4-Trichlorobanzene ug/L ? % 26 130 35
1.2-Dichlorobenzene ug/L Tl C 160 820 420
1,3-Dichlorobenzene ug/L D = 69 350 420
1,4-Dichlorobaenzene ug/L - 150 730 420
1-Methyinaphthalene ug/L 5 L NS NS NS
2,4,5-Trichlorophenol ug/L B D28 NS NS NS
2.4,6-Trichlorophenol ug/L 3 91 460 1.4
|2.4-Dichlorophenal ug/L O {1.0 £ J IC: [3°3) 340 1,700 77
2.4-Dimethylphenol ug/L C L 130 660 380
2.4-Dinitrophenal ug/L T 31 320 1,600 0.05
2.4-Dinitrotoluena ug/L L X 130 660 69
2.6-Dinitrofoluene ug/L > o 200 990 0.05
2-Chloronaphthalene ug/L NS NS 1,000
2-Chigrophenol ug/L } NS NS NS
2-Methylnaphthalene ug/L NS NS NS
2-Methylphenol{o-Cresol) ug/L = ' NS NS NS
2-Nitroaniline ug/L B NS NS NS
2-Nitrophenol ug/L C 1,600 8,000 NS
3&4-Methylphenol(m&p Cresol) ug/L D (2 NS NS NS
3,3™-Dichlorobanzidine ug/L C NS NS NS
3-Nitroaniline ug/L s NS NS NS

4 6-Dinitro-2-methylphenol ug/i ME X 16 80 13
4-Bromophenylphenyl ether ug/L i 2 11,2} 54 270 NS
4-Chloro-3-methylphenol ug/L ME o2 NS NS NS
4-Chloroaniling ug/L ] N (1.2} NS NS NS
4-Chlorophenylphenyl ether ug/L ND I 2 NS NS NS
4-Nitroaniling ug/L 2 NS NS NS
4-Nitrophenol ug/L 470 2,300 NS
Acenaphthene ug/L 17 83 670
Acenaphthylene ug/L NS NS NS
Anthracene ug/L NS NS 8,300
Azobenzene ug/L NS NS NS
Benzo(a)anthracene ug/L 0.1 0.5 0.0038
Benzo(a)pyrene ug/L NS NS 0.0038
Benzo(b)fluoranthene ug/L NS NS 0.0038
Benzo(g.h.i)perylene ug/L NS NS NS
Benzo(k)Huoranthene ug/L NS NS 0.0038
Benzoic acid ug/L NS NS NS
Benzyl alcohol ua/L NS NS NS
bis(2-Chloroethoxy)methane ug/L NS NS NS
bis(2-Chloroethyl) ether ug/L 6,000 30,000 0.03
bis{Z-Chloroisopropyl) ether uy/L NS NS 1,400
bis(2-Ethylhexyl)phlhalate ug/L 910 4,500 1.2
Butyibenzyiphthalate ug/L 35 140 150
Carbazole ua/L NS NS NS
Chrysene ug/L NS NS 0.0038
Dibenz({a,h)anthracene ug/L NS NS 0.0038
Dibenzofuran ug/L NS NS NS
Diethylphthalate ug/L 800 4,000 17,000
Dimethyiphthalate ug/L NS NS NS
Di-n-bulylphthalale ug/L 21 110 2,000
Di-n-octylphthalate ug/L NS NS NS
Fluoranthene ug/L 40 200 130
Fluorene ug/L NS NS 1,100

Psge 3 ord
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Table 4.4-2
Analytical Results for Surface Water
Costello 1 Wellsite

Dimock Township
Susquehanna County, PA

Sample Identification COSTELLO #1 | COSTELLO #1 | COSTELLO #1
A B c Surface Water Quality Criteria’
Sample Location Upgradient Fond Downgradient Fish and Fish and
Aquatic Life | Aquatic Life | Human Health

Sample Date 12/10/2009 12/10/2009 12/10/2009 Criteria - Criteria - Criteria
Parameter Units Chronic Acute
SVOCS Analyses (B270) Canlinued
Hexachloro-1,3-butadiena ug/L ] 2 10 0.44
Hexachlorobenzene ug/L 2 C NS NS 0.00028
Hexachlorocyclopentadiene ug/L = W 1 5 40
Hexachloroethane ug/L L C 5.2 12 60 1.4
indeno(1,2,3-cd)pyrene ug/L C NS NS 0.0038
|sophorone ua/L 2,100 10,000 35
Naphthalene ug/L 43 140 NS
Nitrobenzene ug/L 810 4,000 17
N-Nitrosodimethylamine ug/L 3.400 17,000 0.00069
N-Nitroso-di-n-propylamine ug/L NS NS 0.005
N-Nitrosodiphenylamine ug/L 59 3,000 3.3
Pentachlorophenol ug/L 0.00589 0.00768 0.27
Phenanthrene ug/L 1 5 NS
Phenol ug/L NS NS 21,000
Pyrene ug/L NS NS 830
Notes:

'= values from 25 Pa Code Chapter 93.8, Table 5; values assume a pH of 6.5 SU and hardness of 100 mg/L, where applicable. Values provided for chromium are
for chromium I, Values for chioride, TDS, pH, manganese and iron from 25 Pa Code Chapter 93.7, Table 3.

2= D (1.0) = Parameter not detected at the detection limit specified in parentheses.

*= No Standard.

%= The specific water quality criteria for total recoverable iron is for aquatic life uses and is expressed as a 30-day average concentration. The water quality criteria
for human heaith is expressed as dissolved iron. See 25 PA Code Section 93.7.

®= As total xylenes.
°= As total xylenes.

5.8
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Tabls 4.5-1

Analytical Results for Soll
(Borehole Locations)
Ely 1HI5H/7H SE Wellsite

Dimock, Township
Susquehana County, PA

SOIL
Sample Identification ELY-5-B1 ELY-5-B2 ELY-5-B3 ELY-5-B4 Residentlal Used
Aquifer MSCs'
Sample Date 5/26/12010 512512010 5/25/2010 5/25/2010

Parameter Units

Ganaral Chamistry Analygos

|Percent Moisture (ASTM D2974-87) % 6.7 18.9 10.9 7.2 NS*
Nitrogen, Ammonia (EPA 350.1) malkg 13.8 92.4 458 13.1 1,900
Chioride (SM 4500-CI-E) ma/L S D132 4.4 D120 NS
Surfaciants (MBAS, SM 5540C) ma/l > o 2 0.11 X NS
Ethylane Glycol (EPA 8015) m = D < 9L = 78 = 1,400
Mgl Anplyss (50108747 1)

Aluminum mg/kg 11,500 15,400 12,900 13,100 190,000
Antimony mgfkg 0.33 % 23 sRET T ds 27
lArsenic ma/kg 2.8 2.7 17 22 12
|Barium mg/ka 62.4 109 76.9 126 8,200
Berylium markg 0.53 0.71 0.85 081 320
Boron mglkg 9.8 11.3 10.8 11.2 1,900
Cadmium mg/ka 0.56 0.7 0.24 0.41 38
|Calcium mgrkg 441 459 731 1,160 NS
Chromium mg/kg 18.1 19 19.8 204 190,000
Cobalt ma/kg. 12 9.7 12.2 13.3 50
Copper malka 2.6 44 27 8.1 8,100
ron malkg 32,800 35,100 36,000 38,300 150,000
Lead mig/g 2.9 6.8 28 3.3 450
Magnesium ma/ka 4,550 3,120 4,800 5.320 NS
Manganese malkg 322 707 232 372 2,000
Molybdenum ma/kg L4 3 21 W & 2 650
Nickel mgrkg 0.1 206 342 34.6 650
Potassium _mg/ka 1.780 1.810 2,100 2,090 NS
Selenium malkg 0.42 0.43 £t e TRt 26
Silver __malkg 1.2 1.5 0.44 0.45 84
Sadium markg z i3 == = 203 NS
Thallium mg/kg = 2 43 =i'8 1% i4
Vaonadium malkg 171 235 18.6 19.4 1.500
Zinc ma/kg 68.5 12,000
Marcury mgikq = 10
VOC Anilysas

1.1,1-Trichloroethane mofka 20
1.1.2.2-Tetrachloroathane ma/kg 0.08
1,1,2-Trichloroethane ma/kg 0.5
1,1-Dichloroethane ma/ka .1
1,1-Dichloraethene malkg LT
1.2,4-Trimethylbenzane ma/ka 4
1,2-Dichlorobenzene ma/kg 50
1.2-Dichloroethane mg/kg 0.5
1,2-Dichloroethene (Total) mg/ka 7°
1.2-Dichloropropane malkg 0.5
1.3 6-Trimethylbenzene mg/ka 23
1.3-Dichlorobenzene ma/ka 61
1.4-Dichlorobenzene malkg 10
2-Butanone (MEK) mglkg 400
2-Hexanong mgkg 3 )
4-Methyl-Z-pentanone (MIBK) ma/kg 290
Acelone ma’kg 3,300
Benzene ma/kg 0.5
Bromodichlgromethane ma/kg 8
Bramofarm markg 8
|Bromomethane mgikg 1
Carbon disulfide ma/ka 150
Carbon tetrachioride mg/kg 0.5
Chiorobenzene ma/k 10
Chioroethang ma/ka 23
Chiloroform mg/kg [
Chioromethane ma/ka 3
cis-1,2-Dichloroethene markg 7
cis-1,3-Dichloropropene ma/kg 0.66
Dibromochloromethane mg/ka 8
Ethylbenzens markg 70
Isaprapyibenzene {Cumene) malkg 600
méo-Xylene mgrkg 1,000
Methylene Chiloride mg/kg 0.5
Methyl-tert-butyl ether malkg 2
Naphthalene mglkg 25
n-Butylbenzene ma’kg 350
n-Propylbenzene mglkg 290
a-Xylane ma/kg 1,000"
p-isopropyitoluene ma/ka NS
sec-Butylhenzene markg 350
|Styrene mg/kg 24
Tetrachlorogthene ma/kg 0.5
Toluene mg/kg 100
TOTAL BTEX mg/kg NS
trans-1,2-Dichlorgethene | mghkg | 10
trans-1,3-Dichloropropene ma/kg 0.66
Trichloroethene malkg 0.5
Viny! chloride malka 0.2
Avlene {Total) ma/kg 1,000

Papsa 1 4:2
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Table 4.5-1
Analytical Results for Soil
(Borehole Locations)
Ely 1H/5H/7H SE Wellsite

Dimock, Township
Susquehana County, PA

SO
Residentlal Used

Sample Idantification ELY-5-B1 ELY-5-B2 ELY-5-B3 ELY-5-B4 |
Aquifer MSCs'
Sample Date 5/25/2010 5/25/2010 5/25/2010 5/25/2010
Paramater Units
[SVOC Ansivess v
1.24-Trichlorebenzena mag/ka 27
1.2-Dichlor mg/ka GO
1,3-Dichlorabenzene mg/kg 61
1,4-Dichigrobenzene mglkg 10
4.5-Trichlorophenol ma’kg 2,300
41,6-Trichlorophenol mg/ka ¥ 11
.4-Dichiorophenol mglkg C 2
A-Dimathylphencl mgkg o 73
A-Dinitrophenal ma/kg o 7.3
_4-Diniirotoluens mg/ka 45 0.21
,6-Dinitratofuene ma/ka C 37
-Chleranaphthalene markg = 6,200
|2-Chlorophenal _mglkg c 4.4
-Methylnaphthalene malkg 600
-Mathylphenol{o-Cresol) ma/kg 180
2-Nitroanline ma/ka k]
2-Nitrophenol ma/kg 29
3%4-Methylphanol{mép Cresol) mg/ 18"
,3-Dichlorobenzidine _myglkg B3
3-Nilroaniling malkg 1.1
4,6-Dinitra-2-methylphenol ma/kg 0.27
|3-Bromophenylphenyl ether _mg/ka = NS
4-Chioro-3-methylphenol mg'kg NE 37
1-Chloroaniline mg/kg o) 0.42
#-Chiorophenyiphenyl ethar malka £ NS
4-Nilroaniling mg/kg<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>